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A Quick Look 


at this issue 





BUSY OIL MEN: To help you put first things 
first, scan these time-saving digests on this 
and the following pages, checking [VI those 


you want to read first. 


Gitpert M. Witson, Wortp Orl’s Western District 
Editor, South Pasadena, Calif., recently spent a month in 
Houston editing the API Section of this 
issue. This section—including eight of 
the outstanding drilling, production and 
economics papers presented at four re- 
cent API district meetings—is designed 
to supply you with a permanent record 
of these valuable papers if you attended 
these meetings or to acquaint you with 


1 


the papers presented if you did not 





ittend. 


Gilbert M. Wilson 


In addition. abstracts of 21 other 
papers and listings of 26 more are included in this section 
from the following meetings: 

@ API Southwest District Meeting, Dallas, March 2-4 

@ API Southern District Meeting, San Antonio, March 
16-18. 

@ API Mid-Continent District Meeting, Wichita, Kan.., 
March 30-April 1. 

@ API Rocky Mountain District Meeting, Casper, Wvo.. 
April 20-22 

Also in this issue, you will find the most current intfor- 
mation available on industry economic developments. 
promising oil and gas areas, new exploration methods and 
ideas, plus more top quality technical-operating drilling 
and produc tion articles. 

All this is yours for the reading on the following pages 
of Wortp Ou 


Slim hole completions reduce development 

costs ... Hudson’s Bay Oil and Gas Company 
has completed 36 slim hole wells in Canada using 27¢- 
inch tubing as casing. Cost savings have averaged 35 
percent for single wells and 18 percent for duals, com- 
pared with conventional sized wells. For a highly in- 
formative description of small diameter cased well pro- 
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duction string design, cementin: logging, 


fracturing, and pumping, turn to Page 91 


How to control blowouts (Part 1)... Heres 
L] a method of killing threatened blowouts which goes 
beyond the usual advice of “put the well on choke and 
raise the mud weight.” This series not only gives a method 


for determining the choke size and mud weight required, 


but tells how to handle drilling breaks and what action 


to take when a blowout threatens during a trip Page Q7 


How to evaluate current finding costs... | ra- 


ditional accounting concepts do not tell an oil 
company the cost of replacing its crude oil inventory. Not 
do they reflect future profits. However, by using avail- 
thle data and derivin replacement cost trends, an oil 


| 


company can plan wisely 1ts exploration and production 


programs, and gain some knowledge of future profits. A 
information is de- 


Page 105 


new approach in determining such 
P] 


s( ribs d On 
i i i 


Stock tank vapor recovery increases lease in- 


come ... Recovering rich stock tank vapors with 


small, automatically operated compressor units is creat- 


I lease income that otherwis« would be lost. Consoli- 
dating lease tank batteries comparatively recent trend, 


} 
IS IMaKIN! attrac- 


ive. For 


such vapor recovery operations more 


detailed information, plus a typical computa- 
producer for such vapors. 


Page 107 


price paid to the 


Turbodrilling: What is its status today?... 


Until further improvements are made in rock bits 


and diamond bits to be used with it. little is to be eained 


from further testing of the toc Except in very limited 
ipplications can compete economically with good 
rotary drilling practices. F« timely summary of exten- 
ve field test results, the economics both for and against 
turbodrill use, and a look at its future possibilities, 
turn te Page 111 


Sucker rod failures cut 56 percent in 6 years 
in Mid-Continent... Sucker rod _ failures 
Cities Service Oil 
Kansas Opt rations. Rod breaks were 


were 
reduced 56 percent in six years by 
Company in its West 
cut from 1,790 in 1953 to 789 in 1959. and the down- 
ward trend continues. This is attributed to a program of 
corrosion control, proper rod box make-up and care, dy- 
namometer studies to determine optimum well loads, and 
conducting of tests to determine the best rod steels. Sav- 


ine in rod expenditures along amounts to $10,000 pel 


Page 116 


New test tool samples several zones in one 
trip oo = fe Rew 


it single trip to the drill pipe, 


formation testing tool, with but 
obtains reservoir pressure 


readings and samples of formation fluids in multiple 


zones or sections within a single formation. For complete 


details on the new tool, including a discussion of its op- 


Page 120 


tion and applications, turn to 


perforating, 





Coming in June... 


A new look at oil and 
gas in Southeast U.S. 


What is the oil and gas potential of this 11- 
state* area? Where are the most active ex- 
ploration sites? What is the current status of 
drilling and producing activity? Do the latest 
geologic appraisals reveal any promising new 
areas? What are the latest drilling and pro- 
duction practices? 
Answers to these questions, plus more than 20 
tectonic and basin maps, columnar sections, corre- 
lation charts, and informative tables will be in- 
cluded in the most authoritative, complete report 
vet published on the Southeast United States 
Articles covering the above subjects will be by- 
ecologists. 


lined by more than 15 top consulting 


state geologists, geochemists, and engineers in the 


area. And these 


standing tec hn a 


will only be a portion of the out- 
and economic articles that will 


vour June Worip On 


be yours tor the reading 1n 


Marvland, K icky, West V Virginia, T ! North 
Ca na, South ( Cree i M pp Alabama Fi 1 











Plus abstracts of 21 other papers 


Stripper lease ACT can save you money... 


he greatest potential for automation in produc- 


ao ] 


Ing Operallons les In Its adaptation to small leases. Rela- 


tively low cost LAC] available which are 


rugged, 


units now are 
accurate and capabl of tong, unattended Oper- 


ation with a minimum of maintenance. Here is a de- 
tailed description ol 


equipped LACT unit 


90-200 barrels of oil per dav. See 


ae ee 
a positive displacement mete! 


which is suited for use on leases 


producing Page 123 
Sinclair completes world’s first quintuple 
well. . . Sinclair Oil and Gas Company 


as COM- 
leted , 1] | trino 11 AN +] Pe] — 1 tl 
pieted a quintuple string well 4 miles Olfshore trom the 
tz hydraulic 


Ye-inch OD tubing were used 


Louisiana i feet of water. Six 


packers and five strings of 2 


coast of 


For complete details on this unique completion, turn 


to Page 132 


How to establish well-density control... 
Caretul 


key Lo successt ul well-density control. Obs rvance ol cer- 


preparation ot the initial contract 1s the 


tain precautions can save both time and money. For a 
highly informative description of the three most common 


contractural methods, plus many valuable tips to use in 


P: . oo 
age loo 


setting them up, turn to 
How to deepen small cased wells with cable 
tools .. . An Oklahoma operatol has successfully 
used cable tools to deepen a shallow well equipped with 


$14-1inch casing. Approximat ly 250 feet of 334-inch hole 
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s drilled below the 4'%-inch casing seat. After setting 


2'4-inch casing, an additional 37 feet of 2%-inch hole 


vas drilled to test a lower sand. See Page 137. for com- 


details on this inexpensive method. 


Aluminum platforms prove successful in Lake 
Maracaibo . . . Aluminum template drilling plat- 
have been in use in this area for two years, and 

the latest laboratory analysis. they should have a 
expectancy of more than 50 years. Full details on the 
refabrication, installation and evaluation of aluminum 
WatlOrmMs are presented on Page 139 
New waterflood features unitized equipment 
layout... Shell Oil Companys new Dominguez 

ld waterflood installation is designed for maximum 
of operation, maintenance and expansion. Also, the 
fied design of the system has contributed to reduced 
perating costs. See Page 143 for complete details on the 


} 


ition, including schematic drawings. 


New discoveries spark Dakota play in north- 
ern New Mexico .. . One of the hottest oil and 


is areas in the United States during recent years—the 
Blanco region of northern New Mexico—is expected to 

ie to grow at a record-breaking clip during 1960 
Of particular interest is the new Dakota play. For a 


eview of this area of unusually high wildcat suc- 
LLOS plus a map locatine the most active explora- 


eas, turn to Page 149 


[ ] Inverse filtering helps solve problem of off- 
shore multiples . . . [he “singing” phenomenon 
appears on some marine seismograms from. thi 
Gsulf and other difficult offshore areas, has lone 
Nagued marine seismic work. Water reverberations cause 
id reflections from depth to be partially or almost to- 
bscured. New data-processing techniques are being 
erase (in effect) water reverberations, and permit 

data to be presented in about the same form as 

ing on dry land. Also, this marine experience with 

rse filtering may have onshore applications. For mor 
this new method, turn to Page 156 

Mexico has active program of oil and gas 
development . . . Pascual Gutiérrez Roldan, 
neral manager of petrdleos Mexicanos, stands here 
hand on desk. At his office in Mexico City he told 
sentatives of U.S. oil indus- 
publications about oil and eas 
Mexico. Back of him is An- 
Vargas MacDonald, public 

ions director of Pemex. 
Standing at right is L. J. Logan, 
late editor of Wortp Ort. 
General information on Mexico's 
teum industry, as obtained 


tour of installations through- 


the country, appeared in 
Wortp Or of April 1960 on 


Page 122. For more detailed in- 





rmation on fields and_ proper- 


Page 162 


sited. see article in this issue. . 
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Oil Industry In Brief 


Here are the latest industry trends, 
revealed by WORLD OIL and industry 
research: 


Demand to increase. Demand for all oils 
expected to increase 4.2 percent in sec- 
ond quarter, 5.1 percent in third quar- 
ter and 4.1 percent in final quarter. 
Year's increase: 3.6 percent .. . See 
Page 25. 


Inventories decline. OnMarch 3l, stocks 
of all oils totaled 750.6 million bar- 
rels, down 8.5 million or 1.1 percent 
from same date in 1959... See Page 25. 





Markets weak. Persistent imbalance be- 
tween supply and demand continues to 
weaken crude oil prices. However, plans 
for tight proration and reduced refin- 
ery runs should improve picture consid- 
erably incoming months... See Page 25. 





Rig totals increase. The 3,760 rigs op- 
erating on March 31 reflected a 179-rig 
increase over February's end, but total 
Still was 359 rigs less than 4,119 rigs 
operating on same date in 1959... See 
Page 29. 





Less footage drilled. Footage drilled 
dropped 18,250 feet per day during March 
to 464,510 feet perday.. . See Page 29. 





Costs increase. In past Seven years, 
finished steel prices have increased 57 
percent, wages have gone up 30 percent, 
oil field machinery prices are up 26 
percent, and oil well casing prices 
have risen 4l percent, while crude oil 
prices have increased less than 10 per- 
cent ... See Page 15. 





Four-year trend. Compared with first 
quarter 1956, same 1960 period was down 
26.8 percent in new well completions, 
24.1 percent in total wildcats, 23.1 
percent in footage drilled, and 23 per- 
cent in total operating rigs .. . See 
Page 29. 
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ooking Ahead 


Independent producers tell how to cut costs . . . Recent survey of 6,000 Independent 
Petroleum Association of America members revealed, among many others, the following 





valuable cost-cutting tps: 

Exploration: Relinquish lease acreage where no evaluation is expected during the year 
interchange of seismic and other information among operators—reduce number of logs ac- 
quired, with limitations on their relationship to an individual's operations—more carefully 
evaluate geological, surface or seismic picture prior to drilling—adequately and _ positively 
test all indications of possible production. 

Drilling: Replies indicated accelerated trend toward slim-hole drilling and use of small 
size tubular goods in completion—also, drilling contracts are being revised with operator 
assuming greater proportion of contractors’ risks—pre-drilling conferences and close study 
of all information on specific areas is reducing per foot drilling cost and saving time. 
Production: Use of roustabout help to change pump or lines, or to set the crank back, is 
being discarded in one instance where four pumpers are employed—Where producing 
leases are removed from a concentrate of operations, one firm is contracting its pumping 
while two others make use of the same pumper on part-time basis; previously every 
operator had his own pumpers-—Adjustment of pump schedules, combining of tank bat- 
teries and installation of automatic custody transfer units also were listed as ways to cut 


( OSTS, 


“Young” crude oil? ... Concepts of hydrocarbons genesis are changing, and it may not 
take so long for crude oil to develop and accumulate as previously thought. Look for more 
oil companies to seek “young” oil in Pleistocene horizons. 

Looking ahead in Washington . .. . Democratic presidential hopeful Stuart Symington 
has expressed his views on percentage depletion: He believes provision should be reduced 
from 27! to 15 percent, as per his previous stands on the issue in 1958 and 1959 (See 
Editorial, Page 15).--Current opinions are that watered down versions of coal’s proposed 


fuels policy study will get by the Senate, but will bog down in the House—Recent residual 
import hike has spurred coal group to ask for “immediate and impartial study of nation’s 
total fuel requirements.” 

Humble Oil and Refining Company is turning the tables on two California gas distribu- 
tors by challenging their applications for higher gas rates. Distributors often intervene in 
KPC cases to attack proposed field price hikes, but this is the first time, as far as is known, 


that a producer has reversed the procedure. 


Dynamic decade ahead .. . [hree top industry spokesmen have inserted rays of hope into 
industry gloom over current economic conditions: 
Paul Kayser, president, Western Natural Gas Company . . . staggering energy demands 


in the next ten years will overcome current chaotic price problems of petroleum energy. 
Global economic revolution will bring back all energy at level high enough to keep the 
petroleum industry in business. 

Eugene Holman, board chairman, and M. J. Rathbone, president, Standard Oil Company 
(New Jersey) . . . Prospects are that demand for all types of energy will continue to 
increase strongly in the sixties, and that oil and gas combined will share somewhat more 
than proportionately in filling this demand. The oil industry is passing through a period 
of imbalance between supply and demand, and such periods can be expected again in 
this dynamic industry. 


First quintuple completion .. . Sinclair and associates recently made the industry’s first 


quintuple completion 40 miles offshore from Louisiana’s St. Mary Parish. Five parallel 2- 


inch tubing strings with six packers were run inside 95g-inch casing. Well was completed in 
six zones, five of which can be produced simultaneously (See Page 132). 
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ls industry 
becoming a 


political image? 


[HE SCRAMBLE for presidential and vice presiden- 
tial votes is under way—and let economic reality take 
the hindmost. 

Political speeches and front page newspaper stories 

ready are laving groundwork that will make a tough 

b tougher for the oil and gas industry during the 
next session of Congress. 


Hubert 


led public attention to the need to “eliminate the 


[wo examples: Senator Humphrey has 


9 billion in tax loopholes.” Hidden between those 
seven words Is a plan to reduce the depletion pro- 
ision. Senator Stuart Symington, in a recent press 
interview, reaffirmed his belief that the depletion 
provision should be cut from 27!/2 to 15 percent. ‘This, 
{ course, is in accordance with his previous stands 

the issue in 1958 and 1959. 

\s usual, there is, and will be, a loud silence when 
comes to making pledges to reduce government 
vaste, cut back excessive federal control or to ease the 
xcessive gasoline tax that is eating into the pocket- 
ooks of American motorists. 
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Just as noticeable will be the silence regarding 
ways to ease increased industry labor and equipment 
costs, tightening profit margins or the need for a higher, 
not lower depletion percentage. It appears that such 
pledges are not what the public wants to hear—or are 
not the kind that produce votes. 

Can you imagine one of the political candidates 
making such public statements as: 

“Within the next 40 years population totals will 
double in the United States. Thus, the oil and gas 
industry will need every possible incentive to find 
enough reserves to meet soaring demand.” 

Or, “In the past seven years the price of finished 
steel has gone up 37 percent, wages have increased 30 
percent, and oil field machinery has increased 26 per- 
cent, yet the price of crude oil has increased less than 
10 percent. Ways must be found to ease the cost-price 
squeeze so the industry will have the incentive needed 
to continue to find enough reserves to meet our rapidly 
increasing energy requirements.” 

Or, “Unless the current depletion provision remains 
intact, slackened industry operations will quickly cut 
deep into domestic crude oil reserves. If this occurs, the 
nation will be at a decided disadvantage. The United 
States needs the oil. And the 271% percent depletion 
provision is a major reason why this country never has 
had inadequate supplies. This should be reason enough 
not to upset the apple cart.” 

Obviously, such realistic economic statements will 
not be forthcoming during this presidential election 
vear. Yet, they must be presented to the public. 

Positive action must be taken to help the public 
understand that the political image of industry is not 
necessarily the true image. The economic problems, a 
true profit picture, future demands on industry —all 
of these must be completely and simply defined. 


How can this be done? By more active industry 
participation in local, state and national politics. By 
properly informing employes, stockholders and cus- 
tomers. By explaining the tangible benefits that grow 
out of a successful industry, unhampered by excessive 
federal control. 

This is the year that voluminous politically based 
economic statements will be scatter-gunned to the 
American voters. Thus, this is the year that more 
attention than ever should be given to acquainting the 
public with industry's side of the storv. 

Then, when the votes have been cast, perhaps the 
public will have retained industry’s image of industry 


not the politicians . 


15 
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Some oil men think that completing a well 
means nothing more than putting holes in a pipe. 
Most anybody can do that. 


But Welex Completion Services offer more 
than holes in the pipe. That's why selection of 
Welex to complete your well is so important. 


Welex’s well-rounded Completion Services go 
far beyond “just putting holes in pipe.” To you, 
this may mean the difference between winning 
and losing a million dollar gamble a mile or two 
or more underground. 


There are many 
reasons. For example: 


Welex has a large staff of 
specially trained engineers, ready to tackle each 
individual well and map out the most effective 
completion program. 


If you want nothing more 
than holes in your pipe, you may find someone 
cheaper. But why risk a million dollar invest- 
ment by choosing a company a few dollars cheaper 
in price but thousands of dollars short in experi- 
ence and know-how. 


Through the years 
Welex has always led the field in offering new, 
proven Completion Services. As originator of jet 
perforating, Welex has more experience and 
technical know-how in this field than any other 
company. Welex’s research engineers already are 





16 For more data on advertised products, use Readers’ Service Cards, last page MAY 1960 
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ut Holes In A Pipe 


working on new dey elopments that will become 
standards of the industry in the future, just as 
many of their past developments are now stand- 


ards. 


Here's 
another important question—and answer which 
again makes Welex the best choice. Welex is the 
only wireline service company offering a comple te 
selection of Completion Services for every well 
condition, whether cased hole, through tubing, 





tubingless or open hole. 


And speaking of hole conditions, Welex has 
the most complete selection of perforating guns 
for every type of hole. Let Welex’s experienced 
engineers solve your completion problems. 


Experience? 
There’s no substitute for experience. 


In well completions, the company with the 
most experience is the logical choice. 


When you select Welex, originator of jet 
perforating, you're getting the company that 
engineered and developed most of today’s 
modern Completion Services. Welex has the 
know-how, gained from research and field 
experience, to solve any completion problem. 


And for optimum size hole perforations 
and deepest penetration, proven jet charges 
from Welex research facilities out-perform 
all others—both in laboratory tests and in 
your well. 


General Offices: 1400 East Berry, Fort Worth, Texc 


In Canada: Welex of Canada, Ltd 
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THE CHANGING PANORAMA 





Slow demand keeps markets unsettled 
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hav Demand for gasoline in this year’s 
sting first quarter was down 173.000 barrels 

de- daily or 4.6 percent, instead of being 
rable up 131.000 barrels or 3.5 percent as 


ems forecast. Actual demand consequently 


table was about 300.000 barrels a dav less 
ming than forecast 

and Residual fuel oil demand was off 

in about 100.000 barrels daily or 4.8 per- 

this cent. a somewhat smaller decrease 

ted than that of 6.1 percent predicted. 


Kerosine demand was the same as a 


tro- VCar aga, as expected 

rst Distillate fuel o1] demand finally 
rre|s showed an increase of 51.000 barrels 
than daily of 1.9 percent, approximately as 
id « expected: but only because March was 


| 


recent exceptionally cold. Distillate demand 


} 


had lagged badly in January and Feb- 


1960, ruary, and prices declined. The cold 
fore weather of March was too late to be 
ess of much help to distillate prices and 


the industry’s first quarter earnings. 


Petroleum Trends... 


CRUDE PRODUCTION 


tons of Barrels Daily 


GASOLINE STOCKS 


Millions of Barrels End of Month 


CRUDE OIL IMPORTS 


Millions of Barrels Daily 





JFMAMJJASOND Jf 


DISTILLATE STOCKS 


Millions of Barrels End of Month 
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Outlook. I! mand 
henceforth should equal the forecasts, 
10,009,000 
daily tor 1960, an increase of 5.6 per- 
nt over that of 9,662,000 daily re- 


corded in 1959. 


petroleum de 


it would average barrels 


( 
Che original forecast 
for 1960, including an expected gain 


in the first quarter, was 10,080,000 


barrels daily. ‘That would have been 
an increase of 4.3 percent. 

For the second quarter of 1960 an 
increase of 4.2 percent is forecast: for 
he third quarter 5.1 percent; and for 
the fourth quarter 4.1 percent. Fulfill- 
ment of those forecasts in coming quar- 
ters would represent an encouraging 
improvement over the disappointing 
experience of the initial quarte: 

A disturbing thing about first quar- 
ter results was the decrease instead ot 
increase in gasoline demand, whic] 
fell 300.000 barrels 


pectations. The drop was not easy 


a day short of ex- 


TOTAL OIL IMPORTS 


Millions of Barrels Daily 
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RESIDUAL STOCKS 


Millions of Barrels End of Month 
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U. S. Petroleum Demand and Supply (Thous. Bbls. Daily) explain, Also, the drop in demand for 


] 


residual tuel oil may have been caused 


MARCH JANUARY-MARCH nas 
Feb. in part by competition from gas and 
1TEM 1960 1959 | % Diff.| 1960 1960 1959 | % Diff. 
cyl Vai bie sis coal and limits on imports 
DEMAND 
All Oils, Total Demand 10,440 10,052 | + 3.9] 10,595 10,568 | 10,638 0.7 
Domestic Demand 10,240 9.811 4.4] 10,370 10,363 | 10,389 0.3 3 = 
Export Demand 200 241 17.0 225 205 248 73 ‘Supply. The industry has been at 
Gasoline, Total Demand 3,730 3,879 3.8 | 3,666 3,582 | 3,755 1.6 least partially successful in balancing 
Distillate, Total Demand 2,804 2,214 26.6 2,535 2,719 2,668 1.9 R th de ? rt 
Kerosine, Total Demand 477 346 + 37.9 441 166 466 upply with ae mand But I probably 
Residual, Total Demand 1,982 1,999 0.8 1,940 1,989 2,088 4.8 , . ~~ . . : 
Other Oils, Total Demand 1/447 1/614 10.3 | 2.013 1.812 | 1,661 | + 9.1 would have been more successful if 
cMANGE IN STOCKS demand had not fallen below expecta- 
Oil, Change in S 59 235 532 38 
All Oll, Change in Stocks : = os on tions. New supply in the first quarter 
NEW SUPPLY ] I, M00 
rotal New Supply 9,846 10,288 4.3] 10,185 | 10,036 10,299 2.6 was held almost 200,000 barrels a day 
Domestic Production, Total 8,039 8.070 0.4 8,215 8,141 8.081 + 0.7 or 2.6 percent below that in last year’s 
Crude Oil 7104 7.188 1.2] 7,275 7,202 7.202 es wa . ; 
Natural Gas Liquids 935 882 | + 6.0 940 939 879 6.8 initial quarter, compared with the de- 
camentin, ied 1.807 2218 2.5 — 1.095 2218 vr crease of 70.000 barrels or 0.7 percent 
Refined Products 911 1,311 30.5 956 952 1,260 24.5 in len ul | 
Crude Oil, Total 896 907 1.2 1,014 943 958 1.6 At Cemandc 
Crude, Fast of Calif 664 705 5.8 759 708 758 6.6 l ] a 
S. crude production was un- 
CRUDE RUNS | , 7 O1)9 
Crude Runs to Stills 7,879 8,207 4.0] 8,081 8,080 8,190 1.4 changed from last year at 7,202,000 
Domestic Crude 6,899 7,276 5.2 7,134 7,129 7,239 1.5 } ] lail » ] - P 
eee my Rat one 931 = 3 037 951 51 varrels daily. But production of nat- 











ural gas liquids was up 60,000 barrels 


U. S. Stocks of Oils (Million Bbls. at End of Month) daily or 6.8 percent. The principal 














curtailment of supply was in imports, 
rOTAL IN U.S EAST OF CALIFORNIA ead aeelt 
which were cut 323.000 barrels daily 
Mar Mar Feb. Mar. Mar. Feb. 
KIND OF OI 1960 1959 | % Diff.| 1960 1960 1959 | % Diff. 1960 or 14.6 percent. In the early months 
All Oils 750.6 759.1 1.1 769.0 of 1959 they were abnormally high. as 

Crude Oil 258.0 254.9 1.2 253.0 223.9 214.5 4.4 219.4 — ; 

Gasoline 225.6 218.6 3.2 217.5 193.9 188.8 2.7 186.9 Shipments were heavy yust before 

Distillate Fuel Oil 75.1 80.7 6.9 104.7 64.2 69.5 7.6 93.6 : 

Kerosine 17.3 18.7 7.5 21.1 16.3 18.3 10.9 20.8 mandatory controls on imports were 

Residual Fuel 39.1 57.2 31.7 44.9 24.9 29.2 14.7 28.9 : 

Other Oils 135.5 129.0 5.0 127.8 started 

Crude runs to stills were reduced 
U. S. Crude Oil Production, by States (Thous. Bbls.) bee: alates tikes mene eeciiale ie 
‘ ‘ 4 ‘ < a: ‘ ad t ‘ 4 
8.080.000 barrels daily they were down 
Daily Average for Month lotal, January-March 
110,000 daily or 1.4 percent from last 
Mar Mar Feb. 
STATE or DISTRICT 1960 1959 % Diff 1960 1960 1959 % Diff. vear’s first three months 
Alabama 19.3 10.6 82.1 19.2 1,649 1,065 + 54.8 
Arkansas 83.6 73.4 13.9 82.0 7,154 6,902 3.7 , 
California 825.9 843.1 2.1 828.4 75,321 75,819 0.7 Stocks. The curtailment of new sup- 
Colorado 129.6 127.2 1.9 129.7 11,743 11,413 2.9 : ; 
Florida 1.2 1.2 1.2 106 105 1.0 ply was sufficient to cause withdrawal 
Illinois 216.5 210.8 2.7 212.9 19,761 19,582 + 0.9 -o ' : 
Indiana 33.2 32.7 1.5 33.8 3020 2'931 3.0 of 552.000 barrels of oils from storage 
Kansas 289.3 339.8 14.9 310.5 27,705 30,168 8.2 aes ‘ ‘ 
Kentucky 60.0 68.6 12.5 63.1 5,663 5,901 4.0 in this years first quarter, or 194,000 
Louisiana 1,087.7 909.5 19.6 1,082.8 98,742 84,002 17.5 “p2 = cue 
more than the 338.000 daily with- 

North Louisiana 114.6 122.5 6.5 114.8 10,691 11,104 a2 ; ee ; 

South Louisiana 973.1 787.0 23.6 968.0 88,051 72,898 20.8 drawn in the like period last vear 
Michigan 32.6 26.3 24.0 30.0 2,908 2,309 25.9 On March 31. 1960. stocks of all 
Mississippi 135.2 122.5 10.4 145.1 13,050 10,862 20.1 . a as P 4 
Mo.-So. Dak.-Tenn 0.8 0.1 700.0 0.8 59 7 742.9 oils totaled 750.6 million barrels. down 
Montana 80.2 83.7 4.2 79.3 7,341 7,379 0.5 . ee 
Nebraska 61.7 52.4 17.7 63.2 5,734 5,051 13.5 8.5 million or 1.1 percent from one 
Nev.-Wash.-Alaska-Ariz 0.9 0.2 350.0 1.0 81 59 37.3 : ; 2 c 
New Mexico 303.9 289.7 1.9 299.9 27,439 25,288 8.5 vear earlier. Crude stocks of 258 mil- 

Southeast New Mex. 268.8 253.5 6.0 263.9 23,939 22,362 7.1 lion barrels were up about 3 million 

Northwest New Mex $5.1 36.2 3.0 36.0 3.500 2,926 19.6 y 

or 1.2 percent Gasoline stocks ol 
New York 5.0 5.1 2.0 4.9 445 190 9.2 : eee _ i 
North Dakota 52.4 51.6 1.6 58.9 5,120 4,458 14.8 295.6 million barrels were up 7 miul- 
Ohio 11.8 15.6 24.4 12.2 1,153 1.356 15.0 i ipae 
Oklahoma 537.3 562.9 4.6 560.6 50,252 50,529 0.6 lion or 3.2 percent That increase is 1n 
Pennsylvania 15.2 16.1 5.6 16.0 1,443 1,433 0.7 i i : 
Texas 2,679.0 2,885.3 7.2 2,778.4 247,769 260,507 4.9 line with pred ted vains 1n easoline 

Dist. 1: South Central $4.5 45.8 2.8 44.5 4,005 4,055 1.2 demand In COmMmINY Quarters But 

Dist. 2: Middle Gulf 123.3 125.9 2.1 127.5 11,286 11,502 1.9 ; 

Dist. 3: Upper Gulf 364.3 407.6 10.6 390.2 34,335 37,376 8.1 doubt is cast on the forecasts by the 

Dist. 4: Lower Gulf 206.3 208.5 1.1 202.7 18,153 18,624 2.5 a 

Dist. 5: East Central 29.4 32.3 9.0 27.7 12,564 2,874 337.2 first quartet decrease. Stocks of distil- 

Dist. 6: Northeast 263.5 289.1 8.9 273.9 24,271 26,181 7.3 

Dist. 7-B: North Central 137.4 145.1 5.3 138.9 12,486 19,285 35.3 late. kerosine. and residual were lowe) 

Dist. 7-C: West Central 130.6 136.2 4.1 133.1 11,850 12,692 6.6 ; 

Dist. 8: West 1,076.0 1,134.9 5.2 1,136.2 99,898 102,300 2.4 at the end ol March than one veal 

Dist. 9: North 194.4 208.0 6.5 194.2 17,705 18,878 6.2 

Dist. 10: Panhandle 109.3 107.9 1.3 109.4 9,951 9,629 3.3 before 
Utah 107.7 111.5 3.4 107.4 9,874 9,827 0.5 More scattered cuts in crude prices 
irginia 1 2 50.0 
West Virginia 6.0 5.8 3.4 5.4 512 517 1.0 - ‘ ' > 
mal oy 9 ~~ oun? 31.392 90.238 He have disturbed the markets. But plans 

rotal, U.S 7,103.6 7,188.4 1.2 7,275.4 655,337 648.200 1.1 for continued strict proration ot crude 

production offer hope that markets 
Sources for above 3 tables: Bureau of Mines monthly reports, except last two months based on will stabilize 


API and B. of M. weekly reports and WORLD OIL estimates, and all Texas districts from API. 
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Thousands of Wells 


WELLS COMPLETED 


5.6 





JASON D ai a 


FMA S 





) 
Ri . 7. 
ig activity 
Lea YEAR 1956 was the bigeest 
vear in oil industry history 
[ ip vear 1960 is down 23 percent o1 
every category from that peak 
is this vear’s first quar- 
port, compared with the same 
96 period 
®New well completions: 1046+. 
1.826 wells or 26.8 percent 
® Wildcats drilled: 2.196. down 697 
CIIS ( 2+.1 percent 
® Footage drilled: 45.2 million feet 
| .6 million feet or 25.1 percent 
® Rigs operating on March 31: 
60. down 1,125 rigs or 25 percent 
Severe winter weather continued to 
March drilling activity. New 
mnpletions averaged 105 wells 
down 9 wells daily or 7.9 
ercent from February, and 19 wells 
or 15.5 percent from the March 
IY a Crage 
However, rig activity started to in- 
during the latter part of the 
he 3.760 rigs operating on 
Mar )l reflected a 179-rig increase 
the end of February, but the 
il was 359 rigs less than the 
perating on March 31, 1959 
Footage drilled dropped 18,250 feet 
during March to 464.510 feet 
compared with 482,760 feet 
Februar, 
MAY 1960 WORLD OIL 
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increases 


, Drilling Activities. 


FOOTAGE DRILLED 


Millions of Feet 
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ACTIVE DRILLING RIGS 


Thousands of Rigs End of Month 


5.0 







4.8 
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ACTIVE ROTARY RIGS 


Thousands of Rigs End of Month 


3.0 





Source: Hughes Tool Compony 
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in late March 


Summary of U. S. Drilling Activity 


ITEM 
New Wells Completed: 
Oil 
Distillate 
(Gas 
service 
Dry 


Total New Wells 


Footage Drilled 
Millions of Feet 


March Feb. 
1960 1960 
l O68 l 635 
76 61 
249 328 
73 19 
Loe 1,220 
3,243 3,293 
14.4 14.0 


THREE MONTHS 


January-March 














1960 1959 % Diff. 
5.054 6.148 7:8 
223 211 } 5.7 
Q35 QO . 26 
156 P03 a We 4 
$096 1383 t}.t 
10,464 11,853 1.7 
45.2 49.7 9.1 


Summary of U. S. Wildcat Drilling 


ITEM 

New Field Discoveries: 
Oil 
Distill it¢ 
(;,as 


@ Total Discoveries 
Dry Wildcats 


Total Wildcats 
Percent Pro 
Percent Dry 


1UCTIVE 


March Feb. 
1960 1960 
6 52 
10 6 
IS be 
64 55 
607 572 
671 627 
Q5 SS 
QOD Q] 2 











THREE 


MONTHS 
January-March 


1960 1959 Gc Diff. 
132 L166 20) 
24 27 l 
o4 OS POH 
210 261 19.6 

1,986 2,047 3.0 

2,196 2,308 4.9 
9.6 11.3 

QO) 4 ae 7 
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Nickel alloy steel sucker rods 
kept this crew from going fishing 


When a subsurface pump jammed, 
this crew had a pulling job to do. 
But that was all! No costly, time- 
consuming fishing was needed. 


Why not? Asimple but important 
reason: because the sucker rods were 
made of nickel steel, they were able 
to take the wrench of jamming with- 
even though they 


were already carrying a heavy load. 


out parting... 


When pumping deep wells at ex- 
cessive loads, nickel alloy steel suck- 


er rods have demonstrated outstand- 


ing strength along with high fatigue 
resistance. When pumping corrosive 
wells, they have demonstrated, as 
well, a resistance to corrosion and 
corrosion-fatigue that adds many 
valuable pumping hours before re- 
placement is necessary. 


The tough jobs go to 
nickel alloy steels 


Because of their performance rec- 
ord, producers depend on nickel 
alloy steels for long, reliable service 

particularly in equipment where 


better than ordinary mechanical 
properties and corrosion resistance 
are needed. 


Do you have an equipment prob- 
lem involving a need for materials 
with greater strength and toughness 
without increase in weight... re- 
sistance to corrosion .. . better re- 
sponse to heat treatment? Let us 
know about it. We'll be glad to help 


you find the answer. 


The INTERNATIONAL NICKEL COMPANY, Inc. 
67 Wall Street Inco New York 5, N. Y. 


INCO NICKEL 


NICKEL ALLOYS PERFORM BETTER LONGER 
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Practical Operating Hints 





These How-To-Do-It Ideas Can Save You Money 


$10 is paid for each illustrated acceptable contribution. Mail to The Editor, WORLD OIL, P. O. Box 2608, Houston 1, Texas 


Pop Valve on Flow Line for Safety 


C)ne ope ratol has 


j 


installec a l-inch 
»Op valve on his 
pumping wellheads 
he til 


tO protect Iie tub- 

ng string and flow Fiow Line 
from damage _ To Stock Tank 

when lines beconi 

) ed with Lyp 

varaffin or for any 


her reason, Previ- uy 
tal 2 Flow Line And 
SY, Split tubing 


flow lines 


re sulted 


ind Ol 
when an 


inattended we 1] 


] 


continued to pump 


] ] 
iValnst a plugged Line 
[he l-inch pop valve is installed 
on the l-inch bleeder connection of 


the pumping tee and is tied into the 


2-inch casing valve. A minimum num- 


ber of l-inch connections are re- 

q| ured Whe Nn lines bye come pl It ced 

and flow line pressure rises, the pop 

valve opens at a preset release pres- 
. ] | ’ | { 

sure and a lows proauction to be 

popped ove! into the Casing annulus 


The 


“through itself’? without damage until 


well will continue to pump 


the trouble is corrected 





Keep Rig Area Neat With 
Surplus Parts Storage Bin 


[his storage bin is constructed 
using l-inch angle irons welded to- 
gether to form a framework 4 feet 
by 5 feet by 8 feet. A heavy mesh 


wire is then welded to the angle iron 
ind the storage bin is completed. One 
end is hinged so that the component 
be removed 


spare parts may 
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Pumping Tee With— 


(" Bleeder Connections 


7-Polish Rod 


if |" Bleeder Conection 
| -\" Pop Valve 








-|" Pipe & 
Connections 











\ ae Swage 
<2" Casing Valve 








Quadruple Scrubber 
Yields Dry Supply Gas 


This four-barrel drip does an ex- 


cellent job of providing liquid free 
supply gas to pneumatic operated 
controls on this tank battery. Copper 
tubing is used to tie the scrubber into 
the separator gas line shown at far 
left. 

As wet 


must travel to the bottom of the first 


gas enters the scrubber, it 


barrel, pass through a ¥/2-inch nipple 
to the second, travel to the top of the 
second barrel and then pass through 
another -inch nipple to the third 
barrel. 

Che procedure 1S repeated in this 
fashion until ready-to-use dry supply 
gas is discharged at the top ol the 


fourth scrubber barrel on the right 


All barrels are 


pipe and can be field constructed with 


made of 4-inch line 


a minimum of welding time required. 








Store Pump Liners and 


Rod Holders on a Rack 


Protect costly slush pump parts by 
storing them on a simple rack, Cut 
to form the rack. Weld 


a heavy mesh wire to the frame, form- 


l-inch angle 


ing a suitable place to store unused 
The liners are 
and 


liners, valves and seats 
brac kets 


welded on the wall of the parts house 


stored on that are cut 


Cut the brackets to prevent the liners 


from rolling onto the floor 





Make Canvas Windbreak 


For Heater Fire Box 


A strip of discarded canvas or an 


old tarpaulin strung on vertical sup- 
port can be used to construct a sim- 
ple line heater wind break. Before in- 
stalline the windbreak there was con- 
siderable difficulty involved in keep- 
ine the heater lighted because of 
strong winds. 
Four short wooden stakes were 
driven into the ground on the wind- 
ward side of the heater and an old 
discarded tarpaulin was installed. 
WORLD OIL 
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The SMITH TYPE DT 3-cutter rock 
bit is designed and constructed 
to insure rapid rates of 
penetration in moderately soft 

to soft formations. . . sturdy, 
deeply cut and widely-spaced 
teeth .. . optimum self-cleaning 
properties is provided by the 
widely-spaced teeth in combination 
with ample tooth deletions 

and efficient flushing action of 
the circulating fluid. 


S310 roo. co. 


COMPTON, CALIFORNIA 


Branches in Principal Oil Centers 
Throughout the World 


ee oe 2 oe 2 Oe 
PCR Ree am oken am - mm! 
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Make Rig Light Support 
With Pieces of 2-Inch Pipe 


This rig-light support can be made 


trom a long and short piece of 2-inch 
pipe The shorter of the two 1s welded 
it right angles to the ionger one Lhe 
long piece ot pipe forms the support 
for the shorter length through which 
the electric light wire is strung 

In this case, the long support pole 
is welded to the corner of the mud 
tank: however, where good lighting 
s necessary, this lighting arrangement 


may be used 





Use Discarded Drum 
For Oil Receptacle 


This West Texas operatol has in- 
stalled a discarded 55-gallon chemical 


drum in a horizontal position adjacent 


to the fire wall pump to serve as a 
sump. A small rectangular hole is cut 
in the top (or side of the drum as 


Lhe pump bleed, which IS 


] ] 


iseca to determine uf the pump Is ac- 
¢ ] ] 
ually pumping, is connected to the 
drum by a length of copper tubin 
vhich passes through the hol 
1 } 1 
Che 2-inch bung in the top (or sick 
; | | ] 
~ the drum as shown her is re- 
moved and the drum is manifolded 


to the pump suction. When the bleed 


’ *) 1 . 
~ ised, oll or water 18 daiscnat ed into 


66 


When the drum is filled. 


the suction lines are switched and the 


the drum 


drum is pumped out to the treatet 
[he installation improves the appear- 
ance of the battery and prevents pol- 


lution 





Steel Rack Keeps Subs 
Convenient, Speeds Moves 
rack keeps 


This compact storage 
subs convenient and speeds up moves 
Che entire rack of subs can be loaded 
on a truck and moved quickly. ‘The 
rectangular rack is made up of 24 
pieces of salvaged casing, all welded 
together where they contact each 
other and welded in turn to the 
/4-inch base plate. At each corner is 
welded a heavy lifting ear to which 


When- 


ever a special problem or fishing job 


slings easily can be attached 


arises requiring various subs, this rack 
can be rushed to the well with the 
knowledge that nearly every combi- 
nation that might be necessary is in- 
cluded in the selection. 





Install Water-Tight Cover 
For Gasoline Lease Pump 


Here is an easily constructed cove 


which is used to protect easoline 


powered centrifugal lease pumps from 


weather and damage from livestock 
(his installation has been set up on a 
concrete base. The galvanized covet 
has been constructed over a light- 
weight wood frame which in turn has 
been built to conform to the concrete 
foundation. ‘The weight of the cover 
holds it in place and provides water- 
tight protection for the pump instal- 
lation. The cover is made quickly and 


easily in the field at minimum cost 





Metal Support Prevents 


Air Line From Burning 


Bolt a metal bracket to the engine 
mount to support air lines. This will 
prevent air lines from being burned 
by exhaust or manifold. Then weld a 
short piece of small diameter pipe to 
this bracket. The air line to the diesel 
engine then is passed through this 


support 
‘ | 


Discarded Tubing Collars 


Used as Counterweights 


Old discarded line 
collars can be used to supplement the 





pipe or tubing 


weights normally used to counterbal- 
ince the treater water leg diaphragm 
discharge valve. A 4-inch collar has 
been used to provide additional 
weight in this case 
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Outlet on Power Pole 
Provides Extra Light 






Keep Tools Convenient 
With a Built-In Chest 


This tool chest is built into the rig 
S iperstru¢ ture so tools can be 


iently stored 


conven- 


The base of the tool chest is made 


] 


. 2 iron The tool 


OI 4 inch angle box 


rests on a piece of flat 14-inch plate- 
mn Che tool box can be welded to 


bottom plate or merely set In 


anne 


orger Thread Protector 





Build Movable Fence With 


Pipe and Thread Protectors 
Build a 


easily moved or replaced with 3-inch 


protective fence that 1s 
pipe, 2-inch pipe and thread protec- 
tors. To erect the posts, bury a length 
of 3-inch pipe with a few inches pro- 
lectinge above the ground level. One 
section of 2-inch pipe is used for each 
tence leg. TThree-inch or larger thread 
protectors are welded bell down to the 
2-inch fence legs. The thread protec- 
tors bear down upon the buried 3-inch 
pipe and support the fence 

(he protectors will prevent dust o1 


from blowing into the 3-1inch 


pipe receptac le. If the fence is to be 
installed on a level location, the tops 


have the same 


ol the 3 -in¢ h should 
thread 


evation and the protectors 
should be positioned the same dis- 


tance from the top of each fence leg. 





when 


For a very small additional cost 


wirine a well location, a 110 
or 220-volt utility 
outlet can be wired 
onto the motor con- 
tro] powe! pole. 
Chis makes lighting 
the location for fu- 
ture workovers or 


e jobs very 


pulling 
convenient. It also 
enables engineers o1 
production men to 
have lights at the 
Utility well if they are 
Outlet running production 
tests around the 

cloc k. 
At various times, 
different powe! 
tools, spray guns o1 
electric drills. can 
be used at the low a- 
tion, thus improving efficiency of the 


roustabout crew or pumper personnel 
| I 


No-Wall-Stick 
Drill Collars 


The drill 
has been changed to reduce wall contact 
area by more than 40°. Weight loss of 
the drill collar is only about 4%. Reduc- 
tion of 40% in contact area results in a 











surface area of these collars 


proportionate decrease in the total stick- 
ing force due to differential pressure of 
40°o. This design also gives a section of 
pressure equalization each foot along the 


body of the drill collar. 


” 


Three sizes (6”, 434”, 4's”) of NO-WALL- 
STICK DRILL COLLARS are available on a 
rental basis in the Texas and Louisiana 
Gulf Coast area. Rental price of these 
NO-WALL-STICK DRILL COLLARS is very 
competitive to conventional drill collars 
run with stabilizers 


Any new or used drill collars, regardless 
of size, owned by Drilling Contractors or 
Oil Companies may be converted to NO- 
WALL-STICK DRILL COLLARS for a fixed 


conversion charge. 


NO-WALL-STICK DRILL COLLARS offer far 
more protection from wall sticking in high 
angle holes or holes which have shale 
wash outs than drill collar strings using 
stabilizers 


NO-WALL-STICK DRILL COLLARS will not 
ball up, will not peel off wall cake, and 
may be sealed off by a Hydril type blow 
out preventor at any point 








Patent Pending 








No-Wall-Stick 
Drill Collars 


effectively 
reduce sticking 


of drill collars. . . 


Please write Houston office 
for descriptive brochure 
and price schedules 
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ENGINEERING 
ENTERPRISES 





San Jacinto Bidg. 
Houston, Texas 


304 Kim Drive 
Lafayette, Louisiana 
CE 4-4607 


No-Wall-Stick Drill Collars may be handled through your local rental tool company. 














Handy engineering aids 


to help you select 


the right equipment 
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Pumping units, sucker rod_ strings, prime 





movers—all major equipment for a producing 
well can be selected quickly and correctly with 
one or more of Bethlehem’s free engineering 
aids. Each has been designed with the same 
careful attention to accuracy as the Bethlehem 
production equipment itself. 

To obtain your aids, phone or write the 
nearest Bethlehem ofhce or store—or simply 


attach the coupon to a post card. 





BETHLEHEM STEEL COMPANY, Supply Division 


General Offices and Export Dept 
21 East Second St., Tulsa, Okla. 


Canadian Distributor: 


Bethlehem Supply Company of Canada, Ltd. 
Calgary, Alberta, Canada 





Tate putdicetion te 
seis aprdirdedinere 








TO: BETHLEHEM STEEL COMPANY, SUPPLY DIVISION 
SALES DEPARTMENT WO, BOX 2171, TULSA 2, OKLAHOMA 


Please send me: 

[_] Booklet 1646, Bethlehem Pumping Units 
[_] Booklet F, Simplified Selection Charts 
[_] Handbook 489, Sucker Rod Handbook 


[_] Calculator 1621, Bethlehem Production Estimator 
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~WORLD OIL 
BRINGS FOUR 
API MEETINGS 
TO YOU 


Looking for new cost cutting ideas? The latest 
reports on new equipment and methods? Or a 
better way to determine costs? 


AN API FEATURE 





These are just a few of the subjects covered in 
tour spring meetings of the American Petroleum 
held during 


Institute’s Production Division, 


March and April. 


On the following pages are feature articles 
based on eight outstanding papers presented at 
the sessions. So that you may have the complete 
picture, this special API Section also includes 


ibstracts of 21 papers. and the listing of 26 more 


SLIM HOLE COMPLETIONS CUT 
DEVELOPMENT COSTS 


Hudson’s Bay Oil and Gas Company, Ltd. has com- 
pleted 36 small diameter cased wells in Canada at a 
savings of 35 percent compared to conventional com- 


pletions 


By James G. Bonsall, Production Enginee: 
Hudson’s Bay Oil and Gas Company, Limited 
ton, Alta 

Htupson’s Bay Om anp Gas Company LIMITED has 
pleted 36 wells in Canada using the slim hole tech- 
Phis technique has been modified and applied to 
dual-zone “assor lated completions.” ‘| he experience 


with these slim holes has led to the following con- 


e slim hole completion technique, in which 27-inch 
ing is cemented in 6'%-inch hole, has been proved 
chanically sound and no more than average difficul- 
might be expect d 

® Slim hole wells can be produced in a conventional man- 
with pumping, intermitter and plunger-lift installa 
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® Actual cost data have proved that Hudson's Bay has 
enjoved cost savings averaging 3 percent compared le 
conventional methods. ‘Theoretically, operators com 
paring slim holes to conventional holes should expect 


a cost savings of 28 percent 


@ The slim hole technique can be further modified tor 


dual-zone completions. ‘This method 


wherein 2 strings of 27-inch tubing are cemented in 


“associated 


the same bore hole, saves 18 percent over a conven 
tional dual zone completion and has a further advan- 


age ol positive segregation 


\s the boundaries of the Pembina field extended, Hud 
son’s Bay Oil and Gas Company Limited became bu 
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dened with trinve leases whose marginal reserves wer 


Dcial — areas t} ith the ’ nti 
endered unecomonical rough the use of conventional! 


completion methods. To investigate other avenues, a 2- 


vell experimental program was launched in the fall of 
96. The purpose was to evaluate the feasibility of slim 
drilling and completion. The experimental progran 


ntailed cementin 2 -Inc! 


tubing in 6!'4-inch hole 
The results of these two experimental wells were suffi- 
ciently rewarding that a technique evolved for the drilling 
ind completion of all future wells in Pembina field. The 


, , , 
technique has also beer 
s 


applied in other fields where 
water or free @as is not problem. Thirty-six wells have 
been completed to date IsIng the slim hole technique, 
wit! depths varving from 2.600 feet to 6.900 feet 

] xperiencs to date has proved that no particular Saving 


can be realized in the drilling phase. At the time loca- 


lons Came up, rigs equipped tor slim hole work were not 
readily available and contractors were bidding equivalent 
rates for slim holes and conventional holes. Therefore. 
consideration of the drilling phase has been omitted from 
this article with discussion confined to completion tech 


nique, producing practices and some related experiences 
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FIGURE 1—Typical slim hole completion used by Hudson’s Bay Oil 


and Gas Company, Ltd., in Canada. 
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\ turther modification of the slim hole technique has 
been applied in dual zone completions. ‘This type com- 
pletion has been classified as an “associated completion” 
and incorporates two strings of 27g-inch tubing cemented 
in the same bore hole. At this time, three wells have been 
completed in this manner; and not only are cost savings 
realized, but there is a definite operational advantage over 


conventional dual zone completions 
Well program. A typical weil program for a slim hok 
completion in the Cardium sand 1s as follows Ficure | 


1. Drill sufficient 97 g-inch hole to set 450 feet of 7-inch 


surface casing 
- Drill 64-inch hole to the top of the Cardium sand 
3. Cut a 50-foot diamond core with 5'/-inch bit 


Ream the rat hole with 6'4-inch bit and deepen the 


hole to the required depth, 1.€., sufficient hole to per- 
mit setting the float shoe approximately 50 feet below 


the anticipated bottom perforation 


wn 


Run the production string of 27g-inch tubing with a 
{14-inch float shoe, 41-inch x 27-inch swage, 10-foot 
pup joint, and 2-foot bar joint from the bottom uy 
Install a full open friction-type pump seating nipple in 


the string approximately 100 feet above the pay 
| 


i > 


FIGURE 2—Wiper plug used for 
cement displacement in slim _ hole 
completions. 


WORLD OIL MAY 1960 


| 


~~ is ee wt 


with sufficient 


| 6. Cement volume to bring the cement 


top 200 feet into the surface casing, displacing the 


wiper plug with one barrel of oil, 250 gallons of acid 
| and the remainder oil 


7. After 6 hours WOC, bleed off pressure and head up 
| 8. Kelease rig. 


9. Run gamma ray-neutron loge and, after a minimum 24 


\ aed ° 
hours WOC, perforate the selected interval with 4 
shots per foot. 

10. Squeeze the acid into the formation and after a 
minimum of 3 hours reaction time, fracture the for- 
mation with the designed volume. 

For wells completed in a formation not requiring frac- 
ing, the wiper plug is displaced with oil only. 

Production string design. [he design of the produc- 

string from the bottom upward is as_ follows 

Figure | 

1. One 414-inch float shoe 

2. One 4 my 2 EUE swa: 


nternal '/2-1nc! 


( OSS Mars [Cie ¢ SCCUT¢ 
5. ch ]-55, 6.5-lb per foot EUE tubing to surtace 
I 
() ( ! t ( ( S( chers are placed on ture 
. 1 oO 
t pup int. One centralizer and 3 scratchers are 
] ‘ { + 
( ) tl il Oo ( ibine, hen t scratchers 
placed at -PoOot spacing an 2 centralizers at 90-foot 
! ore centralizers e placed at 300-foot 
y 
( 
\ -In oO shoe is preterred over a 27-1ncl 
' bd 1 
shoe for several reasons. First, the 4%-inch shor 
, } 4 
( yr circula and second, the 4 2 
’ Bas a ; 
( she rrovides a be centralizing effect. Th 
a, ‘ ; , 
Sho I s DProxiImMatle ly tiie Sclllle 
sad Tht ho 
Cre S rs Ce " e 2-100 p Dp jon Drov ide 
i 
SITIV¢ SCa ( I I » Hul I) ( W1De! D| Og ] ib I 
A i 
; ; . 
eS proves na i Dressures nD to tL OOO DS1 hie 
I ~ I ; Jase ee 
Ci not noc ul he b Ss or detorm sufficient] 
ti 
\ tull open friction-type pump seating nipple is in- 


ed in the string approximately 100 feet above the 


On the first wells pump seating nipples were not 


talled tor fear of providing too much restriction for 


Wipe! plug However. laboratory tests have proved 
little additional pressure is required to pass a plug 


ugh a full open seating nippie 


Cementing. It will be noted on Figure 1 that cementin: 


ifications call for fill-up into the surface casing. To 


omplish this a light-weight, high-yield cement is used 


a smaller volume of 


| he 


of bringing the cement above the required top into 


Pe | y ] , 
he largest portion, followed by 


h-strength cement opposite thi additional 


pay. 


urface pipe is well justified to provide rigid support 


protection against external corrosion 


Cement iS displaced with a wipe plug ol spec ial design 


ire 2 On holes, 


several of the first slim mino. 
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FIGURE 3—Wellhead for slim hole completions. 


ybstructions were encountered in the tubing when a 


tempting to run logging tools. These obstructions, br 
lieved to be cement stringers caused by a poor wiping 
ction, were easily removed by spudding with a sinker 
bar. However, they were a potential hazard so the servic: 
companies were presented with a suggested design for 
an improved wiper plug. The result was the wiper plug 
have no 


exclusive obstructions 


longer been encountered. 


shown. Since its use, 


If the wiper plug were displaced in the normal manne1 


with mud, a trip in the hole with a macaroni string 
would be necessary to displace the pipe and spot oil and 
acid on bottom for fracturing. To overcome the expense 
of this additional operation, oil and acid are used to dis- 
place the plug. As noted in the well program, one barre! 
of oil, then 250 gallons of acid precede the oil used to 
displace the plug. The one barrel of oil ahead of the acid 
simply provides an oil film on the pipe and aids the 
inhibitor in preventing acid attack on the pipe. 
Immediately after the wiper plug is bumped, the pres 
sure is bled off to test the float equipment. If the float 
s holding, 200 psi are held on the plug for 6 hours 
before bleeding off and landing the pipe. If the float is 
not functioning, a pressure equivalent to the differentia! 
between the two columns of fluid is left on the pipe for 
6 hours. The float equipment is again tested to ensure 


no bleed back before heading up 


Wellhead. Wellheads used for the slim hole completions 


are compact and simple, as shown in Figure 3. Landing 
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FIGURE 4—Cost breakdown—slim hole vs. conventional completion 


the tubing “proud” eliminates the necessity of using a 
high working pressure housing since the master valve 1s 
connected directly to the tubing string 

The landing depth of the tubing must be determined 
accurately so the slips may be readily positioned without 
leaving an excessive lenth of tubing protruding above the 


wellhead. If, 
tubing protruding because of hole sloughing or not enough 


however, either extreme arises, too much 


because of mis-measurement, the remedy is quite simple 
In the former. the excess tubing is cut off and re-threaded 
with non-upset threads; in the latter, a ring is cut out of 


the surface casing to lower the tubing head housine 


Logging and perforating. As mentioned earlier, mino: 
obstructions were encountered in several of the earlie1 
slim holes when attempting to run logging tools to bot- 
LO These obstructions were believed to be cement 
stringers caused by poor wiping during the cementing 
operations 

In every instance spudding with a sinker bar removed 
the obstructions sufficiently to permit the passage of log- 
ving tools and perforating guns. Since utilizing the rede- 
signed wiper plug, obstructions have not been encountered. 

Laboratory tests were conducted to determine if acid 
in the hole would have any detrimental effect on the 
perforating equipment. The tests showed no damage 
should occur in a reasonable length of time. On one 
well, collar-locator trouble necessitated pulling a gun 
that had been in the hole approximately 1 hour. The 
aluminum cotter pins locking the charges together were 
completely eaten away; however, there was no evidence 
of acid attack on the cast-aluminum charge bodies. Guns 
pulled out because ot misfires alte. being in the hol 
shorter periods of time were completely intact. 
Junk bridges opposite the perforations after shooting 
nave been a common occurrence. In some instances it 
was impossible to drive the junk to bottom with sinker 
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bars. This caused some concern since it could be hazard 
ous to the fracturing operation This concern Was Tre- 
lieved considerably when it was found that these junk 
bridges disappeared after squeezing the acid away. Junk- 
free guns are now available which, of course, eliminate 
the problem completely 


Fracturing. In areas where slim hole completions have 
been utilized most extensively, it 1S necessary to stimulate 
the producing formation with a fracturing treatment 
Pre-treatment with acid has proved very effective in re- 
ducing breakdown pressures and feeding pressures. ‘To po- 
sition the acid at the bottom of the hole, it is used as part 
of the displacement fluid following the cement wiper plug 

The pump truck is called out to the lease some 3 to 4 
hours ahead of the other fracturing equipment to squeeze 
the acid into the formation. The acid reacts while al 
the equipment arrives and prepares for the operation 

[he controversial requirement of a high feed rate 
cannot be achieved in small diameter casing completions 
Attempts to obtain feed rates greater than 10 bpm have 
simply resulted in excessive pressures with little increas 
in feed rate. Therefore, a pump truck of the 600 to 90 
hydraulic horsepower range is sufficient. 

The fracturing fluid is treated with a fluid loss reduc 
ing agent to induce fracture extension. Gelling the fluid 
is not necessary to reduce sand falling rate because of the 
high-velocity pumping at eight bpm in tubing. In event 
of a sand-off, backwashing is not possible so temporary 
sand suspension is of no value 

The average fracture treatment consists of 50,000 Ib 
of sand carried in crude oil treated with a fluid loss 
reducing agent. Concentrations average two ppg sand 
feeding eight bpm at 3,200 psi. Re-fracturing treatments 
have been performed successfully on several wells. One 
well in’ particular was fractured initially with 40,000 
pounds of sand and re-fractured with 60,000 pounds of 
sand. 

1960 
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FIGURE 5—Associated completion (dual). 


Sand-oflfs have occurred on a tew occasions because of 
equipment breakdowns during the job. Generally it has 
been possible to flow the tubing clear and, after repairs 
tart the sand back in and finish the treatment 


Pumping installations. Pumping equipment has been 
installed on eight slim holes up to this time. Six of these 
nstallations have been made on earlier wells not having 
pump seating nipples in the string. Packer-slip type 
pump holddowns have been used and, where possible, 
idapted as top holddowns on RLA pumps. The other 
» have friction-cup top holddowns 

he only deviation from conventional pumping in- 


tallations (1.e tapered rod strings with blade-type 


scrapers) has been the incorporation of a shear-pin 
sucker rod safety joint in the rod string immediately 
tbove the bottom-hole pump. If a pump becomes stuck 


the hole. the safety joint can be sheared and the rod 


string removed. A macaroni string may be run in to 
circulate the hole clean to the pump. It is then possible 
to pull the pump with an overshot and jars. 

An installation was made on one well shortly after 
refracturing. The bottom holddown pump became sanded 
in. The rod string was pulled out and a macaroni string 
run in with a very thin-walled washover pipe. The pump 
was washed over and then recovered with an overshot 
and jars. 

Since this experience, the practice has been to pump 
at least initially 
mize any heading tendency which might permit sand 


wells against a back pressure to mini- 
slugging 

In the pumping installation, careful consideration was 
given to possible hazards confronted and some of the 
preventive measures that could be taken. Most of these 
measures, such as hollow sucker rods, constituted con- 
siderable additional expense contrary to the initial ob- 
jective of reduced costs. Therefore, to complement the 
whole slim hole program, it has been our policy to utilize 
standard equipment wherever possible unless necessity 


demands otherwise 


Other producing equipment. Both intermitter and 
plunger-lift installations have been made on slim holes 
This equipment has been used successfully to eliminate 
wire line dewaxing and curb increasing gas oil ratios 
Without an annulus to provide a gas source, it is neces- 
sary to modify standard equipment with the addition of 
a small gas volume tank mounted on the flow tee. This 
tank assumes shut-in well head gas pressure each cycle 
and provides sufficient gas volume to operate the dia 


phragm valve 


Economics. Table 1 shows an actual cost comparisor 
hetween two slim holes and two conventional holes 
drilled within a half-mile radius in the Pembina field 
he maximum spread shows a difference of 42 percent. 
the medium spread 33 percent. Comparing the actual! 
costs of all our slim holes to offset conventional holes, an 
average saving of 35 percent has resulted. 

Possibly a fair comparison cannot be made in this 
manner. Many prices changed between the times the twe 
types of wells were drilled. For example, the price of 


materials has steadily increased: conversely. the price 


TABLE 1—Actual Cost Comparison Between Slim Holes and Conventional Holes Drilled on the Same Lease. 


Well Name HB ALDER FLATS 


10-8—47-6 
Date Well Completed September 1957 
Total Depth, Feet: 5,049 
Type Slim Hole 
19075 
Hoss 
\ Q7t 
wy 
1M 
ib +P 
SOM 
ty 
UN, 
| Pn 
] 046 
rOTAI $ 38,155 
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HB ALDER FLATS 
12-8-47-6 


HB ALDER FLATS 
14-8-47-6 


HB ALDER FLATS 
8-7-47-6 


March 1958 October 1956 
5,123 5,101 
Slim Hole Conventional Hole Conventional Hole 


September 1956 
5,088 








. 1854 $ 10,355 $ 10,476 
5.29 , SE 1.366 

345 214 2,120 

2 73 1.720 

7.928 3 75 26 306 
1.616 200 1,495 
1365 Sly 714 

fT 1s 102 

SRN S74 1,833 

r 105 600 

RO ,0G 630 

a0) Ain 63S 

300 

790 5.817 5,747 

525 

5 345 

2 RIN » 642 $250 
1,189 55S 1.125 

$ 43,687 $ 56,585 $ 65,592 
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Slim Hole Completions 


) is dec i lherele i theoretical COs 

risor shown uu | ible 2 between i slim hole and 

, conventional hole using current prices. This theoretical 

that an operator can save 28 percenl 

the hole method. The graph in Figure +t shows 

of these tl] etical wells broken down int 

tou! VeNeC! he idir s [his lustration indicates thi 
Mort I Ol COSI I : I ‘ I! holes 1S If ilized 


TABLE 2—Cost Comparison Between Theoretical Slim Hole and 
Conventional Hole Drilled to 5,000 Feet in the Pembina Field 


Conventional 


Slim Hole Hole 
LOTAI $ 37,470 $ 52,220 
SAVING $14,750 or 28 percent 
Associated completions. 
LO} iula d ne ¢ 
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1. Drill suthicient 12 y-inch hole to set 450 feet of 85 
inch surface casing 

2. Drill 77-inch hole to total depth, cutting 62-inch, 
-toot cores through the Basal Belly River at ap- 
proximately 3,100 feet and the Cardium at approxi 
mately +,100 teet 

xo R in) open-hole lo S 

4. Run two strings of 2 inch tubing (lone string, EUE 

short string, regular) putting the float equipment 

ind bar joint on the long string and a bull plug on 

he bottom of the short string. Position the bottom olf 

he short string 100 feet below the base of the Belly 

River pay. Clamp the two strings together at the bull 

plug, at the collar of the next joint, then at 300-foot 

pacing to surface, Full open friction-type pump seat 
nipples are placed in each string approximately 


OO feet above the pay 


5. Cement down the long string with sufficient volum« 


. , 
» fill up 200 teet into the Surface casin Follow the 
I 

. ) 
viper p with one bbl of « Z)U gallons of ack 

I 

, , 
( he ren nder oul. | the short striu vitl 


) 

( ‘ ( I S 
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i 
rt deve I ping othe rwise uneconoin reserves. (¢ ompared 
conventional dual zone completion, $13,700 or 18 
nercent . he ed , yr thy y th ] ] { | 
I can Saved usin his method and continued 
y Try ? +; ‘ ; ) ; 
) iT COSLS OT SC OTE FATIOT CSLS i’¢ eilmina (*¢ 
[his article 1s taken from a papel of the same title 


yvesented at the Rocky Mountain District Meeting of 
\PI, Casper, Wyo., April 1960. The author wishes to ex- 
press his appreciation to Hudson’s Bay Oil and Gas Com- 
pany Limited for permission to prepare and publish this 


paper The End 


WORLD O[IL MAY 1960 











fle Br. 


VD} AN API FEATURE 









PART 1— A STEP-BY-STEP PROCEDURE 


HOW TO CONTROL BLOWOUTS 








Hazards can be greatly reduced by recognizing threat- 
ened blowouts before they occur and using practical, 
field-tested control procedures 

\ 


Drilling Section. Vechnical Services 


By T. B. O’Brien, Head, 


Gulf Oil Corporation, Houstor 


W. C. Goins, Jr., Section Head, Drilling Research 


Gulf Research and Development Company, Harmervil 


Pp 
if a 


\M{UCH HAS BEEN written about blowouts, their causes. trated by the usual statement that “nothing happened 
except that all of a sudden, the well was blowing gas 


the equipment used, how to put out fires and other 
“blowout” strikes fear in_ the 


points concerned wi 


Of course, the word 
mind of everyone from roughneck to chairman of the 


No one has said how board. The roughneck fears for his life; the board 
chairman for his company’s bank account. As a result, 


th the hazards involved. Each 
said. “Put the well on 


writer, after a good start, has 
choke and raise the mud weight 
much to raise the mud weight or what size choke to use 
(he following discussion is a step-by-step procedur 

threatened blowouts which, if followed is a strong tendency among rig personnel to leave thi 
the situation. 


very few blowouts are approached rationally and there 





































rr killing only 
es the simplest positive control of the well at all rig rather than analyze and correct 
mes. Minimum pressures are maintained and a mini \ study has been made of a number of conditions 
time is required to kill the well. The method has 
; — . a — 
en field tested by the authors and has been found te | | / 
, j j 
be practical . he _,! / 
- 1 . } re ” — | '— Ss co 
Control of threatened blowouts is dependent upon Sr SS isi,2 / 
~ ~ : =) ~ 
} } ° 2 ; = 2 2 S ~ f 
mber otf factors. Among the most important ol thes > 5, [3 Of fa Of S| 
; aa : ; DFS pt KOS Of Sl 
be discussed in detail later, are the following oO lc +— SP fie} Lint os 4 
' oe ‘ 4 + mn Ife cl sof of + 4 
e Thorough training of rig personnel, including “on 5 le ee Bers * Pe 
. * 95 1 1 / + fi >) GO) , 3/ > 4 
ne-rig aruiis i | | j Bs i : 
' S. Is S., fs Sf 1s s/ &) 
®@ Determining the proper choke size and mua weight D Is Toypls 2] [« 5, 2 T 
) 11: “ry , ja | oe r @ of/|2 
® Proper handling of drilling breaks | t ir ] / Y 
| i] / 
e \ tions to take wher } blowout threatens during | + ji ’ T 
Ie j j 
trip } 
: ae 5 is. ie 
® Determining with simple calculations the initial a ai - / 
. . ' >f j 
| 4 te ] ¢ Rp acun ; 1) ‘ : — } ] ~o | Of Mud wt Cut To 90% 
ow rates due © KICKS Of varving intensity ind the fr off j —_ 
as et ed oe / f Original Weight 
ONCLUSIONS TO He qrawt therelrom P 4 | fr) j &/ Mud Wt Cut To 75% 
~~ } ’ au o Ul 
j : 
‘ ‘ : , j )f Original Weight 
® Using proper methods of killing threatened blowouts I ly Pg . 
£29 2°11: : a { ~=--Mud Wt Cut To666% 
vhile drilling I| e. / f Onginal Weight 
‘ — “ | | : A cr  & 
® Employing reverse circulation for killing blowouts. » fl eiy ee 
. rg G 
method whicl Nas severa idvantages ind dis 
idvantages 
the field, there 1s a lack of understanding about eae ie a - ; 
va I bl cane r FIGURE 1—Actual reduction in bottom-hole pressure cor- 
mech: -atene ut < ally . ' “2 . We 
echanics of a threatened blowout and practica responding to a surface observed reduction in drilling mud 
nowledge of how to kill one. This is clearly illus weight due to the mud being gas cut. 
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AN API FEATURE Lhere are two periods in which time is most critical 
How te 


rom management's point of view. First, when a con 


» Control Blowouts ract is being negotiated there is a tendency to belittle 


he possibility of blowouts in an effort to get a lower 


price. Second, when drilling slows down, time lost in 
( rie ( ( ( COLLCCULOL peration and testing olf blowout preventers becomes 
pp sed i I | Lie Lo LCSSWOTT Thi nore miportant than does the possibility OI a blowout 
ber of riters is drawn from, but pat In either case, dollars are involved. Company policy 
hat of Bel nce he is the most compre ibout the problem always 1s reflected on the rig It is 
Oimushned to dat rwecessary that management he certain the SUPCIVISOry 
prevention 1s no i matter of the number ind operating personne] inderstand and know how to 
! pl nter s elr arrangement, o1 control threatened blowouts. Further, it should be well 
of peop! Oo operate ther t is a trame ol inderstood that no unnecessary chances are to be taken 
rouchout e drilling crew and supe! ther with condition of the equipment or with operation 
\ cit I }) ol ! OpPpcra ) Tie We 
ts is f more 3 vin eneral knowledee of conditions to be 
i ici¢ ( J Zo C4 ) xpected in a well, the ndividual makin he plans Cal 
( 1 satisfactory rig having a crew tha Is compete! 
' , ; ( ndle oblems it ise, Lt lectine the 
| Ti ( ) ( SELOLLLC S } lI Opel I pe b | S 
I Cs I 1 ¢ ( obse Ve ry th '¢ Ime! ind 
, S A Ss ( I ranges 
( hy Sf ) [ { 4 
, ( S ‘ ‘ e ICCESS rye S set 
| eC] Bye . ; Amor : 
| ! SUTII ( S 1¢ \< l ( u pp ( LT 
l : ae hi 
| . . yr Sst 
| Ih ( S | 
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} S one caiscussed la eC! 
1 
\ thy 1 Cig ( ‘ { ill 
s ST ac \ ( UE l isu Cl 
rhie I vhicl Ch itt Tri Sures immu 
] ‘ 
bye tl il re oO he nol ecen 
' \ hee Cit ( OP Fo ( Call vells 
\ SUpPDPI\ ne utmost n satety 
j > no 1? {1 -, rate 
tor very small changes in flow rat 
} loot t | } +] } 
can De detected and he volume used 


to fill the hole while making trips 


1 1 
hoto, follow 


Crew training vital. Rig personne 
training should consist of two phases 
First Cat h crew should be completely 
familiar with the care, maintenance 
installation and operation ol every 
item Of equipment connec ted with the 
blowout-preventer assembly. Several 
operators conduct schools for crew 
men, with instruction on equipment 


being supplied by manufacturer rep- 





resentatives. At a contractor's request, 
manufacturer representatives will con 


t 


duct the same type of instruction at 


is ; : ; ; é the rig, including practical mainte 
2—Flow rate versus mud weight increase required for various hole sizes : 
weights. See Table | for conditions. nance and handling instructions which 
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Four-inch electromagnetic transducer flow meter installed on the high pressure mud 
line between pumps and standpipe. Unit measures, in gallons per minute, total 
flow of mud to well. A similar unit, but of 6-inch size, is installed ahead of shale 
shaker and measures the mud outflow. The two signals are transmitted to a single- 
pen strip chart recorder which integrates them and records the difference in flow. 
Driller, at any time, can selectively check and record the actual inflow and outflow 


in gallons per minute. 


an lead to appreciable savings in upkeep and replace 


ment costs 
drills 


These will con- 


The second phase should consist of ‘‘on-the-rig”’ 
in handling potential blowout situations 
and testing blowout-preventet equip- 


ment so that each crew member becomes familiar with 


sist ol operatin: 


each piece of equipment, its function and operation 


I 


Then should come a “pit drill” which will consist 


f changing the pit-level indicator to simulate a gain 
or loss. The crew then goes through the necessary steps 
to prevent a blowout. Usually this will mean picking 
ip the pipe and closing the well in if the well is drilling 
lf a trip is being made, the operation will be to start 
back to bottom if a gain has occurred 

each crew 


The time required by to perform. thes 


drills should be recorded. Initial drills may take excessive 
time, but with practice on the part of the crew and 
determination on the part of the supervisor, the time 
required will be cut down. The time required from a 
readable change in volume to the time the well is closed 


2'% minutes. If it does, the crew 


In should not exceed 
is slow or the equipment is unsatisfactory. 
It will be 


killing a threatened blowout. As discussed by 


shown later that time is of the essence in 
Farmet 
ind Jones, there is a definite need for practice so that 
many of the operations will become instinctive and 
thought can be directed toward killing the well rather 


than operating the equipment 


DRILLING BREAKS 


lt long has been standard practice, when abnormal 
ressures are expected, to stop drilling and circulate oul 
ery drilling break when drilling in an unproved area 
[his practice has a very good basis, in that most wells 
re drilled with a minimum of 0.5 pound pet gallon excess 
id weight. It is well known that excess mud density. 
nd hence a high pressure differential between the mud 
imn (P and formation (P reduces drilling rate 
msiderably. But when excess formation pressure is en- 
intered and this overbalance is lost, the drilling rat 
creases. However, formation pressure need not exceed 
MAY 
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mud pressure to allow drilling rate t 
increase; the pressures need be only 
nearly equal, i.e., Pr = Px. 

It has been established that, for a 
blowout to occur, it is necessary fo 
formation fluids to flow into the bore 
hole. This, of course, means that P 
ii. 2. 


higher than mud pressure, and the 


formation pressure is 
result will be gain in mud volume in 
the pit. Should the balance be s 
close that the annular pressure croy 
while circulating is sufficient to bal- 
ance the formation pressure, no flow 
will occur until the pump is shut 
down 


Pit level closely watched. What ob- 
servations are made as a well is 
circulated following a drilling break ? 

Generally, a close watch is kept on 
the pit level to catch any change in 
level and mud returns are watched for 
evidence of gas ( utting. sell, in his disc ussion of blowouts 
shows very clearly that gas cutting is very rarely an indi- 
cation of an imminent blowout. Even 18 ppg mud cut 
to 9 pounds per gallon will mean less than 100 psi re- 
duction in bottom-hole pressure at 10,000 feet. (See 
Figure 1. 

Usually, gas cutting will mean one or two things: First. 
the formation penetrated contains gas; and as it is drilled 
» certain volume will enter the bore hole from that sec- 
tion removed by the bit. Quite possibly it could mean 
that only a small over-balance existed. 

Second, a section of very low permeability or a very 
small section has been opened. These are usually called 
high-pressure—low-volume sections; it could be shale gas 
In either case it is hardly likely that the well will blow 
out while circulating if reasonable precautions are taken 


Handling drill breaks. Time spent in circulating out 
each drill break can be reduced—if not eliminated com- 
pletely—unless it is desirable to circulate cuttings out 
before drilling continues. Actually, a gain in mud volume 

not gas cutting—indicates that the well is coming in 
If the well will flow, it will do so as soon as the higher- 
pressure formation is penetrated. Therefore, the best pro- 
cedure to follow is: 

@ As soon as a break is hit, shut down the pump and 
check the well to determine if fluid is being gained. If 
so, the well will continue to flow with the pump off; if 
not, the mud returns will shut off completely. Should 
returns continue without the pump but no mud is gained 
with the pump on, no more than 0.4 ppg increase in mud 
weight will be required to balance the formation. This has 


Rates Due To 
Kicks. Should the gain persist with the pump on, the well 


been established in the section on Floz 


must be closed in and the method given in Killing Threat- 
ened Blowouts should be used. Should flow cease when 
the pump is shut down, no change should be made in the 
mud and drilling should continue. 

@ Since a drilling break indicates that at least a portior 
of the overbalance has been lost, the well should be 
checked before pulling out of the hole to make sure that 
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| isily by maku 

S ¢ ire pulled ind 

| ( is circulated 

| ( hole will fail 
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FIGURE 3—Effect of annular area on initial flow rate. 
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show a vain at the rate indicated and generally will 


not kick while drilling is in progress. At any rate, the 
pressure differential and annular friction drop are of vital 


Concern 


ations shed light on 


Sampie calculations. A few calcu 


he prob Knowine mud weights and pressure differ- 
I S Initia How ites Cal ve determined trom. the 
; | 
) i.( 
1) D 8) LD 
need for 
if r (Dp D, LD 8) 
; 
( | | 
( 
r tlerent 
| x I 
; 
, 
) 
| ) 
4) 
t ho | { 
P (D D 1) 1) 
\ 
! 
) +( rec 
vdre mud 
s } kick 
S ; ‘ { 
( ( ( 
, 
I S ( l t S S-D 1 mud 
( ism 1 r lee ( ( min 
ire | ! S ( O ( 
per mill ( il ( OT ) ( e pres 
( I ric i caus a ( a The 
1} i } 1] 
S possible to Caiculate the rate Of How 1t Will proauce 
i 
| loot 1 t1 . ] ? toy t} wet {] 
S determimation is good only tO ( Stal OW Starts 
After that, conditions in the annulus are changing con 
, , . } 
stants If the well 1s not closed in as more fluid enters 


the well, pressure differential increases and flow rate in- 


The inflow rate at any time can be determined, 
but it is of little value. The more simple determination of 
the initial inflow rate is sufficient. Following is a sample 
alculation of the rate of inflow 

If a 97-inch hole is being drilled using 42-inch OD 
drill pipe and 10 pounds per gallon mud, with annular 
velocity of 140 feet per minute and circulating rate of 
+40 gallons per minute when abnormal pressure is en- 
countered equal to 1 pound per gallon mud weight above 


the hydrostatic pressure of the mud in use: 


Pressure loss in 97/g-in. & 4¥Y2-in. annulus 0.6 psi per 
100 ft. 

Pressure differential due to abnormal pressure 9.2 psi per 
100 ft. 

Remaining excess differential t.6 psi per 100 ft 


Cher P t.6 psi per 100 ft 


\/ (9.875 — 4.5) [(9.875 +5)2] 4.6 


G 
0814 10 
95 
ri. <7 £79 10 1.32 103 gal per min 31 bbl per min 
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TABLE 1—Flow Rate for Kicks of Varying Intensities 

















l 2 3 { 5 6 7 Ss 9 10 11 12 13 l4 15 16 
AV ALL CASES 140 FEET PER MINUTI INCHES IN PIT 
FLOW RATE FEET FILLED 
Mud Bbls Min PER MIN. 10 Bbls/In. 2.5 Bbls, In 
Drill Weight Gpm At @ 5 PPG 1PPG | 2 PPG 
CURVE NUMBER Hole Pipe Ww Pa 140 FPM 140 FPM BPM BPM BPM 5 PPG 2 PPG 5 PPG 2 PPG 5 PPG | 2 PPG 
05 29 | 19 296 660 2.2 49 8.8 | 10 ¢ 
re 2 424 S | g4 4 388 84 
7.8 6.2 8H.5 0 2 1 | 6.8 12.4 27 
{ 2.52 1.95 7.8 11 17 2 4 78 8 2 
7 f 9.5 488 E 4 1.1 1.2 4.4 
( 2 8.7 27.8 24 560 1.2 | 2.8 4.8 11.2 
2 ) 7 307 l 7 } 2.8 
. 5 } l | 
2 4] 2 55 1.7 4.1 6.8 16.4 
{ ant 1.9 $4 f 17 
2 & 47 92 2 7 9.2 
5 al 5A RO | 2.0 2 . 
9 po | i= 4% f 
2( 62 17 | 1.4 1.9 5 
\ 0 ~ 1.2 
| ( 5 ()2 452 8 00 
TABLE 2—Annulus Pressures When Varying Volumes of Formation Enter Bore Hole 
Mud P, for the Following Volume Gained, bbls. Initial Drill 
Mud Weight Flow Rate Hole Pipe 
Well Depth Weicht Required Pa; 25 50 100 150 200 bbIs min Fluid Size Size 
} - _ —_ ———E — — - ——EE 
' ) 17 g 2300 2700 4 G GQix } 
. | 1250 | 20) 1] Water 
Q 910 00 ( & 
2750 ; ( ba 
Q ( 100 ali 7 \ € ws 
= 91) = GC a 
s £12 7 Wate 6 





























Curves show data. Using this method, calculations wer inch drill pipe, 18 ppg mud) could not blow out while 
ide at various mud weights and hol SIZES Phi group the well 1S being cir ulated. However. {o1 all of the curves 
curves in Figure 2 was obtained. Selected data fron shown, a kick requiring an increase of more than 0.5 ppg 

Figure 2 are shown in Table 1 with certain other perti cannot be killed by the circulating annular pressure drop 

qaata | b l shows tl terrific increast In annula) and the well must be closed in. 
w rate when excess pressure is encountered. Althougl In most normal operating cases 0.1 to 0.25 ppg is the 
e curves and table have no value in the actual control maximum mud-weight differential that can be overcome 
1 well, they do point out several interesting conditions by circulating with the well open This indicates, there- 
For example, the intercept on the vertical axis is equiy fore, that the well must be closed in if any mud is gained 
to the mud-weight differential which will produce while drilling. Figure 3 shows the effect of annular area. 
flow of one barrel per minute into the bore hole. Ir initial mud weight, and differential pressure on the flow 
ry case that mud weight is within 0.1 pound per gallo rate 
that which will not cause flow Col. 5, Table 1). s 
as circulation continues at an annular velocity of Circulating rate comparison. Further, as can be seen 
) feet per minut 1 small increase in mud weight required over that neces 
It will be noted that in most conditions of hole and sary to start flow will cause a very large influx of fluid 
pipe size and at 10 pounds per gallon mud density from the formation. Table 1 shows a comparison of thi 
into the bore hole will occur while circulating whet circulating rate in barrels per minute at 140 feet per 
lation pressures in excess of static bottom-hole mud minute annular velocity (Col. 7) and the influx rate o1 
ssure by 0.15 ppg are encountered rate of gain when 0.5, 1, and 2 ppg Cols. 8, 9, 10) in 
\s the annular area decreases and or Ul mud welght creased mud weight are required to balance formato! 
eases, the formation to borehole pressure differentia pressure This clearly shows that, at a differential of 
‘ 5 required to cause flow (while circulatin: | ppg, the rate of gain will be such that pit level change 
reases. This is illustrated by curves 1, 4, and 5 in will be noticeable in a matter of a minute or so wher 

I ire 2. Curve 1 is based on 97-inch hole, 4'%-inch drill large-size holes are being drilled 

ind LO ppg I id Curve ) is based on 6-inch hole On the othe hand, whe n drilling a small hole 6-inch 
inch drill pipe, and 10 ppg mud. Curve 4 is based hole, 34-inch drill pipe), 1f a pit having a capacity of 
6-inch hole. 34-inch drill pipe, and 14 ppg mud. Eacl 10 barrels per inch 1s being used and a kick requiring as 
istrated, except 12'%-inch hole, 5-inch drill pip much as 2 ppg increase in mud wel rht is encountered, a1 

} ppg mu ind this one would be very close), 1 increase 1n pit volume ol less than an inch will occu 
1 pressure-differential increase in excess of 0.1 ppg the first minute (Col. 13 During the same period ap 

it flow. One (Curve 9) requires almost 0.5 ppg te proximately 400 feet of hole will be filled by formats 

fluid (Col. 12). Here two things are indicated: 

It has be establish hat very few formations have First, very few kicks encountered actually require m« 
eS quivalent 1 a eradient in excess of 0.95 psi than 1 ppg increase in mud weight Chis is believed 
oot 8.3 ppe mud weight). in which case a well to be the case because of the terrific flow rate that 
a ee In Curve 10 (6-1ne vould be produced by kv ks of oreatel intensity It 1s 
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juile rare that such flow ites aS are encountered with 


“icks requirin 2 ppg density increase are witnessed 


Usually, the reason for larger increases in mud weight ts 
hat in CXCCSSIVE pe riod of tune elapse Ss between the tine 
high pressure is encounter d and the time it is recognized 
OY the crew 

It is highly probable that a large majority of kicks 
actually require 0.2 to 0.5 ppg increase in density to bal- 
the formation pressure. Additional mud-density in- 
rease is added intentionally or unintentionally as a satety 
factor. Apparently this safety factor may amount to as 
nuch as 2 or 3 ppg on occasions, It is this “safety factor.” 
oupled with higher pressure surges resulting from higher- 
lensity mud, inaccurate weighing of mud resulting from 
fas entrainment, and poor control of well pressures, that 
ause the loss of circulation that so very often accompa 
ies the killing of a threatened blowout 


Second, active mud pit size should be determined by 


he sizes of hole being drilled and the 


drill pipe being 
ised. Extra mud can be kept readily available on the lo- 
ation if it Is cle sired. but the tollowing are believed lo be 


reasonable pit sizes for holes of approximately the sizes 


Mud Pit Capacity 


Hole Size, Inch Drill Pipe Size, Inch — Barrels Per Inch 


a'/4 tf, or 5D 10 to 15 
) t¢ 12 A 2 " LO 

to 8I4, t 5 
f to 7 2 


Phis arrangement will serve two purposes. It will give 


sufficiently early warning of the well kicking, and will 
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illow tor bette: control of measuring drill pipe displace e- 


ment as it is pulled 


Put well on choke. Probably the most significant thing 
to be learned from the flow rates shown here is that it is 
imperative that blowout preventers be closed as rapidly as 
possible when a well starts to come in. Further, when the 
well is closed in it should then be opened on a suitable 
choke rather than be gradually pinched down. To illus- 
trate this, the following examples are given in Table 2. 
It is shown that, with no more than | ppg mud weight 
increase required, in a matter of 3 minutes considerable 
pressure can be built up on the annulus 

Even in the case of a shallow well, within 5 minutes 
1,000 psi if 
tered; and in the process of killing the well, it will be nec- 


pressure can be over a gas kick is encoun- 
essary to allow gas in the annulus to expand and permit 
the annulus pressure to rise somewhat. It is quite possible 
that, if sufficient foreign fluid enters the bore hole before 
the well is closed in, the annular pressures may reach a 
sufficiently high value to exceed either the formation- 
breakdown strength or the working pressure of the blow- 
out preventers. 

When the well is dee p and there is little open hole, the 
high pressures indicated in Table 3 for such conditions 
may cause leaks in blowout preventers that have not been 
properly tested. Shallow casing settings and long open- 
hole sections would lead to formation breakdown when 
the well is closed in. Increased volumes of formation fluid 
entering the bore hole aggravate both conditions 


TABLE 3—Mud Required to Control Well with Pipe at Depth 
Shown 


Pipe Pulled from 15,000-10,000 ft. and Returned to Depths Shown 








Mud Weight Required at Percent Volume Swabbed* 
5 10 25 50 inp 
Depth (Feet Percent Percent Percent Percent Percent 
MM 54 15.8 18.0 12. 99 5 
000 15.4 15.7 16.7 x 4 20.5 
2 000 ; 15 16.4 8] 18.7 
Ooo 15 15.6 1H.5 17.2 17.2 
1 O00 5 15.5 6.1 lf 16.1 
5 (WM) 0 15.0 0 5 15.( 
Mud Pressure Last P 200 404 1000 DK 1000 
\ t 1 has apy at 1 


lhe ideal case is to close the well in before any mud 
is gained. Although this cannot be done, it can be ap- 
proac hed. If the pit is sized properly to the hole size being 
drilled, or if a satisfactory mud-metering device is in use, 
the driller will know within less than a minute from the 
time fluid starts to enter the hole that the blowout pre 
ventors must be closed. No more than one minute should 
be required to close the well in It will be much easier to 
reopen the well and resume circulation after closing it 
in for apparently valid reasons than to overcome the 
pressure increase caused by the influx of an extra 50 


to 100 barrels of formation fluid 


This article from ‘The Mechanics of Blowouts and 
How to Control Them” by T. B. O’Brien, Gulf Oil Cor- 
poration and W. C. Goins, Jr., Gulf Research and Devel- 


opment Company, presented at Southern District Spring 


Meeting, Division of Production, API, San Antonio 
Texas. March 16-18, 1960. 
TO BE CONTINUED 
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HOW TO EVALUATE CURRENT 
FINDING COSTS 


This new way to determine replacement cost trends 
will help your company plan exploration and produc- 
tion programs more wisely and gain knowledge of 
future profits 


By R. E. Megill, Senior Economist, Carter Division 


Humble Oil & Refining Company, Tulsa 


MONEY SPENT by the producing phase of the petro- ploration expenses is that of finding the current explo- 
eum industry easily separates into three distinct func ration cost per barrel. Although costs associated with 
ons exploration can be segregated, the barrels to which these 


dollars should be applied are not readily available. 


@ Searching for new reserves a ; ; 
> Oil companies have related their yearly exploration 


® Developing reserves already found expenses to as many as three different groups of bar- 
rels; these are: 
@ Operating producing properties already found and 


j 


; 1. Number of barrels produced 
ievelope d 


2. Total number of barrels added to reserves 
Individuals and companies maintain numerous ex 


3. Number of barrels found 


ense records on these three functions for income tax 


rposes and for their own requirements. However, there [he barrels produced by a company each year art 
ire several problems inherent in the correct interpreta- derived from discoveries of all years. Therefore, a com- 
mn of exploration data, i.e., because of the natural sepa parison of current exploratory costs to these barrels is 
ition of the expenditures listed above, most oil compa- meaningless unless the company happens to be replacing 
es use approximately the same factors in compiling by current exploratory efforts exactly the same number 
rious costs of barrels as are produced 

One of the most serious problems in determining ex- Che barrels added to reserves each year are composed 
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The solution. The Carter Division of Humble emplovs 
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needed. The new estimate of 15 million barrels. recordec 


; 4 10%2 Hod the revised extimat 

vear-end | r9, IS Called the revi t estimat 

lhe 1953 revised estimate is the latest record of o1 
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discovered in 1950. The additional oil was actually ther 


in 1950 but could not be evaluated at that time. A re 


vised estimate systen one which applies to a 
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estimate provides the most constant and reasonable 


cost of finding per barr 
A 
How reliable and constant are probable final est 


ates? Following is an example: In 1956 Carter Divi 


Kansas and Oklahoma tor the period 1942-1955 was 3 


billion @ross barrels (excluding unbooked-waterflood 
eserves Three vears later the estimate of P.F cis 
veries IOI the same period was 3.5 billion rross bat 

rels The new estimate cl anges the 


cost of finding estimate only 4 cents 


per net barrel 
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It is obvious that this is a statistica 
solution to the 
more accurate if a large quantity o 
involved It cannot 
pphed to a specific field or oO 
small area; yet it provides the best 
means of tellime management what a 


pany Ss exploration COStSs are 


This system could be used by any 
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maintenance 


Its disadvantages are that it requires the 
in additional reserve record and that it cannot be 
xplained quickly or simply. Like many new ideas, it 


KeS time to convince people that it iS better than the 


stem beine uS¢ d 


Allocation of finding costs to gas. In relating barrels 
nd to money 
















































The cost of finding crude | 
in the United States has risen 


spent looking for new reserves, the ques- 
of how to allocate finding costs to gas arises, No 8 to 10-fold since the 
mpt S Il le lI tl IS | eC! TO l¢ ate ate OAS ’ M 
ee Se ee oe CINE: CE: SOT ae early 40’s. No other industry 
ind, 
sii: ial “Whew scuanitiliobin: ak din iii wera has had such a tremendous 
I i 1 \ | | }? ) it I . ; s i * - ‘ 
| Catllol ( h Cc] iS been tO i¢ which 1S acceptabl cost increase in replacing 
lhe costs shown include the total cost of finding its basic raw material. 
] 
ind Gas 
Those interested corre ‘rors resulting fron Only by presenting to the 
DINING COSLS s} ould ipply the Ir own alloc ation public a factual account 
h ques to nnali! costs Such allocation however! 
; ’ ; 
| 11 f] general con ions concerning the of the producers ’ 
- * 
placing costs problems can we build. 
a * 
| an understanding of 
More than company reserves needed. Just knowin ' . 
ge a cae Uitte Goa cd our complex industry. 
1S I I Every rep Nn eds in Ol tsice , 
ird of sure t 
\) t| Vs costs | for the area lower 
ull of the i 
a Ww ( iV Ss OS ( th oth ‘Yr col 
' 
> ( 1 I ( :dus s doin 
S o the fac 
re iV. | 1? thie d y]] 
e 1] he s ch for new oil proper- 
The ] Su data published by the API, IPAA 
Mid-C O Gas Association have 
ee ; ae ae Serene, If the proper reserve data are available, the explora 
ee . tion expenditures derived as explained can be related to 
St) wed Nn uch was spent in ex- probable final barrels to establish finding cost trends 
on, « ypme and production in the United 
S y) O44 ) nd 19 Qi) r data | PET ° 
' et and | milar data have | Industry cost of finding per barrel. Based on data 
p ( rf 91 1055 , 1Q5 . . “too P 
he yea 3 and 1956 developed from Carter Division’s analyses and reserve 
Hlowever, the Su data can be duplicated by a com- records, the cost of finding per net barrel is shown on 
independent method. Industry’s expenditures can Figure 2 for the Rocky Mountain area. This area is con- 
mate d by ip] Vin unit COSTS to the physical fac- sidered one of the favorable areas tor oil exploration in 
iSSOC lated with the Industry [hese physical factors the United States. Relative to some other areas, its cost 
he number of geologists, the amount of geophysical per barrel is lower; yet its finding costs have increased 
performed, the number of wells drilled, the num- rapidly since 1950 from 20 cents per barrel to more than 
acres held by major companies and the industry $1 per barrel today. 
re Riad —— = ee ’ : ; 
\ he data can be obtained from published source It is most important for the industry (as well as people 
\pplying unit costs to the physical factors enables an outside the Industry) to know its cost of finding per bar- 
ite of the following expense items which we include rel. The petroleum industry has been handicapped as few 
e cost finding: other industries are by lack of current data on the results 
® Geological costs and scouting costs of its exploratory efforts. 
® Geophysical costs If for lack of current data management must wait five 
® Leasing costs vears before finding costs per barrel can be determined, 
~~ the proper investment decisions cannot be made. These 
ease rentals rapa 
: facts can be estimated currently by the method described 
® Value of leases surrendered 
® Test well tributions as 
est well con Replacement costs. There is another reason for study- 
a . ] ses ° ; - . . . 7 
Dry hole loss ing the cost of finding; it represents a significant part of 
lo utilize the cost data it must be related to barrels the Industry S replacement cost. 
nd. This, of course, requires a reserve organization For the oil producer, replacement cost is the sum of 
ch follows industry reserves by fields finding, developing, and operating costs per barrel. Three 
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ferent barrels are involved. Barrels found are related 


? 17 ] 
o finding costs, barrels developed by oil wells are related 


to development cost ind | rroduct lis re ited to ope! 
tin cost 
I he reason [o1 tI thrives qgdiuterent vroups ot barrels 
I 
tne need to retiect Current re] ICeTMent COSts If an o1 
ee beeen il a Peay See: ee ee poe 
| Wy Walkhts oy 2 \ MISINESS 1 TUS md, Ceve lo} 
1 } ? ] ] 
proauce Lnew Darre Oo replace those soid: and the 
Vv Darre g ( on ( ‘ 
+1 ] ‘ ] l ] 
All industries tace tl problem of high replacement 
osts. This problem is much more acute for the petro 
| ry ° | 
eum industry because of the risk factors affecting the 
r | . ff} 
ost of findin risil risks COMpound the effects of in 
Hation 
In the | nited States nee trie early Os the COSt OT 
finding crude oi] per barrel has increased from 8 to lI 
fold. As far as is known. no other industry has had such 


1 tremendous cost increase in replenishing its basic raw 
material. This is the type of information the industry 


should make available to the general public. Only a fac- 
tual presentation of the producer’s problems can build 
in understanding of our complex industry 

lhe replacement cost per barrel reflects the cash spent 
by the industry related to the proper barrels. As such 
it is not an indicator of current booked profits; it is an 
indicator of future prohts It deals with costs associated 
with barrels found, most of which will be produced in 
the future; corporate profits on the other hand stem from 
barrels produced which are derived from discoveries of 
the current year and all prior years 

If the industry is to supply its share of the future en 
ergy requirements, the replacement cost per barrel must 
be kept below future crude prices The cost of a com- 
modity is eventually reflected in its selline price. This is 
true of steel and most of the other items which the in- 
dustry must buy. However, because of competition among 
the crude oils of the United States. competing crudes in 
other parts of the world and competing energy sources. 
the oil producers in a given area cannot always expect 
crude price increases commensurate with replacement 
cost increases 

Chis forces producers to reduce costs. It is impossible 


to determine the extent to which costs must be reduced 
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yy the industry unless the cost ol replacement for tha 


irea is available 


Replacement cost per barrel. | illustrate the cost 
price re lationship, the re placement COSt pel barrel ina 
iverage crude price ar shown for the Rocky Mountains 
mn Figure 3 
\s mentioned, replacement cost per barrel is the sun 
operating, developing and finding cost per barrel. hr 


Rocky Mountains for recent years, finding cost 1s 


out +4) percent f replacement cost per barrel Witt 
development cost and operating cost amounting to 2( 


) 


percent and 25 percet respectively 


> ] ‘ ‘ . : 
tne Rox K\ Mo ntain area, CUrFFENT replacement 


Sts are below crude Drice Lhere art othe areas where 
eplacement cost is equal to or greater than crude price 
lr ireas since 1950, replacement costs have in 
creased more rapidly than crude pric In the Rockies 


the replacement cost per barrel has increased from $] 


1950 to $2.25 at present. Such cost trends are signifi 


in 
cant in planning for the future 
] ; 
Other uses of data. | here are many uses for data avail 
ibl from replacem ilt COSt analvses some ol these ire 
®@ ‘To optimize budget expenditures 
@ lo provide a basis (with other data) for calculating 


current and future rates return on exploration ex- 


penditures 
@ ‘lo establish yardsticks for purchasing properties 


@ To supply useful information for dissemination of 


knowledge about the oil industry 


© ‘lo provide cost trends to aid management in plan 
ning for the future 

Such analyses are one of the challenges to today’s 
management advisory groups. The challenge is ever 
present to lift our heads above the data maintained and 
devise methods to show what they mean, how they car 
be used to see where we are and where we are going 

In this day and age, it is almost impossible for a com 
pany to survive unless it provides for growth. The com- 
pany which best knows its cost position and that of its 
indusiry and competitors can adapt the changes con- 
stantly occurring to enable the company to grow. 

lraditional accounting concepts do not tell an oil com 
pany the cost of replacing its crude oil inventory. Nor 
do they reflect future profits. By using available data and 
deriving replacement cost trends, an oil company car 
plan wisely its exploration and production programs 


and gain some knowledge of future profits. 


This article taken from “The Evaluation of Current 
Finding Costs” by R. E. Megill, senior economist, Carter 
Division of Humble Oil & Refining Company, presented 
at Rocky Mountain District Spring Meeting, Division of 


( 


Production, API, Casper, Wyo., April 21, 1960. 
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STOCK TANK VAPOR RECOVERY 
INCREASES LEASE INCOME 


Consolidating lease tank batteries and installing small, 
automatically operated compressors, permits recovery 


of rich stock tank vapors 


By R.C. McCutchan, Staff Assistant, Natural Gasoline 


Phillips Petroleum Co., Houston 


CONSOLIDATION of lease batteries for LACT installa- 


ions, unitization and cost-cutting programs have made 


iwvailable large volumes of rich stock tank vapors. Using 
small skid-mounted compressor units, many operators 
an recover, compress and inject these vapors into the 


asoline plant gathering system, converting what for- 
merly was a total loss into an attractive source of leas 
ncome., 

Important factors involved in the installation of thes 
vapor recovery units include: 

® Evaluations for such installations are based on the 
casinghead gas contracts which cover the leases involved 
lhe only data required are measurements of the volume 
of stock tank vapor and a test car (compression) hydro- 
carbon content 

@ Reservoir conditions, lease operation and production 


rates may affect the volume and content of stock tank 


| Jepartment 


vapors, so caution should be used in applying test dat. 
over a large area. 

@ Several types of compressor units are available 
Electrically driven units currently used by Phillips Petro 
leum Company are equipped with emergency controls 
and operate automatically. 

he recovery of lease battery stock-tank vapors only 
recently has stimulated sufficient interest to investigaté 
the economics involved in the recovery of rich hydroca 
bon vapors. Perhaps the most important change in cur- 
rent lease operation that contributes to this interest has 
been the widespread installation of the lease automatic 
custody transfer—LACT—hatteries and consolidation of 
field batteries for unit operations or, for the resultant 
labor and maintenance savings involved, These installa- 
tions in West Texas, and especially on Phillips’ leases. 
usually involve the combining of several smaller batteries 





Schematic flow diagram of vapor recovery unit. 
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FIGURE 1—Over-all view of Phillips University Andrews 
County lease showing LACT installation with vapor recovery 


unit in center foreground 
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Compressor types. ( 
ikes of compressors are in service in West Texas 
P ps has installed two liqui if rotary compressors 
() sh OS e-displacemen pe ro 
recip s well as the larger, conven- 
eed reciprocati units. Most of them are 
by r ric motor eithe Cd rect-connected in the 


of the rotary units or through V-belt drives on re 


[here is no one make or type applicable to all vapor 


ecovery installations. In specifying equipment for this 
ervice, many factors come into consideration that will 
nfluence the final selection of the make and type of unit 

Installation and operation of the vapor recovery equip- 
nent is the responsibility of the primary oil producer 
Most of the larger batteries will provide an attractive 
economic operation for the oil producer. ‘The equipment 
s physically connected to and dependent upon the lease 
yperation. The producer therefore must furnish the ini- 


tiative for these installations 


Liquid condensation problem. Initially, the problem 
ol liquid condensation in the suction line to the compres- 
sor, especially during cooler weather, created hazardous 


conditions on the positive displacement type units. Equip- 
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FIG RI | lose-up vit w ol 20-horsepower, 130 Mef per 
day capacity liquid seal compressor on Phillips University 


} 


lease connected to the company’s Goldsmith gasoline plant 
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R 
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( 
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S tlol 
s I nits has 
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¢ reiy true because of a chan re ol 
uxil irvy Dump tur! hie ] Qfiad 4 the firct inct 
ixihary pump furnishin seal fluid to st insta 
‘ l ‘ ] , , ’ 
on. The compressor overheated and was completely 
lestroyed by fire. This overheating condition had been 
observed before the disaster when seal fluid was eithe: 
restricted or shut off. Automatic high-temperature shut 


| 1 
down equipment was on order at the time of the inci- 
lent. All units are now installed with these shut-down 


devices 


Crude oil as fluid seal. [he first unit used produced 
crude oil as seal fluid. This crude oil was taken as a side 
stream from the discharge of the monitor pump on the 
LACT installation. A small 


pump was installed as a part of the vapor-recovery unit 


,-horsepower centrifugal 


that fed this oil to the compressor. It was a failure in 
one of these pumps that resulted in the loss of seal fluid 
ind subsequent overheating. The replacement unit at this 
installation was piped to obtain the crude oil seal fluid 
directly from the separator upstream on the level-contro! 
dump valve. This made available the full 20 to 25-psi 
separator pressure for flow of this fluid to the compres- 
sor. Seal fluid is commingled with the vapors into a dis- 


charge scrubber where it is automatically separated and 
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FIGURE 3—Vapor recovery unit on Phillips Donovan lease, FIGURE 4—Close-up view of 10-horsepower, 50 Mcf per day 
used to recover rich hydrocarbon vapors, in Midland County, capacity liquid seal compressor on Phillips Donovan lease 
lexas. This lease is presently producing gas and distillate. connected to the Spraberry gasoline plant gathering system. 
pped into the fill line from the separator to the lease in these units for operating through a wide range ol 
orage tanks his arrangement has proved reasonably capacity and pressure demands by altering clearances 
sfactory although fouling in the hquid filter screen possibly could result in standardizing on one make, size, 
head of the compressor does require periodic attentior and type for the majority of these larger installations 
» prevent frequent shut downs from overheating This, of course, will simplify both the operation and 
Apparently any type of fluid is satisfactory for th maintenance and reduce over-all costs. 
suid seal. Salt water has been used and the second in- The distinction made here between “high’-speed and 
ation by Phillips uses 55 gravity produced distillat “slow”-speed reciprocating units has been intentional 
Due to the comparative inefficiency of the liquid seal The small high-speed units, 600 rpm and over, only re- 
mpressors, Phillips plans to make trial installations in cently have been improved to provide a satisfactory unit 
West Texas of positive displacement reciprocating 01 for continuous, full-load operations, Improvements in 
ne-type rotary units with appropriate safety controls lubrication and installation design to eliminate or reduce 
The company’s production department now has 10 posi- high-frequency vibration have made these units more 
e displacement reciprocating type units operating in acceptable for isolated field applications. Present instal- 
Four Corners area. However, for capacities exceed- lations in West Texas utilize an automatic liquid blow 
50 Met pet dav. it 1S planned to install the larger. case on the inlet scrubber and many have bypasses be- 
-speed reciprocatit units. The flexibility provided tween the discharge and suction to allow continuous 


operation. The latter, while reducing 


TABLE 1—Income for Installation of Vapor Recovery Unit on the Phillips Petroleum the frequent start-and-stop overload- 


Company-Donovan Lease-Spraberry Plant Gas Gathering System ing on the electrical system, could 
Gas Volumes and Stock Tank Vapor Volumes result in excessive power costs in the 
VOLUMES FROM METER ON STOCK TANK VAPOR LINI event the unit is oversized Phillips 
has tended to undersize the units i 
Chart Dates lime Volume ‘ . 
order to provide continuous full-load 
ae | e TH, ‘ vf . 
Sf - os operation and reduce power waste 
5) ” - 
ty } , , _ : 
6-58) 7 Compressor drives. [he only drive: 
Ss) ege eaae ’ 
: ” utilized by Phillips has been the ele 


tric motor. Reduced operation an¢ 


maintenance costs and the simplk 


PAYMENT FOR TEST CONTENT OF VAPORS RECOVERED BASED ON PHILLIPS CH-T FORM inexpensive safety and control devices 
OF CONTRACT 


Premises ' ok Gini da applicable to electrical controllers are 
, O5¢ ite attractive considerations. The instal 

lation of automatic batteries and th 

reduction in manpower 1n_ isolate: 

Payment 7é/M lease locations make this a prime con 
ie ( ) ( 4 ) or 8 sideration in selecting driver units 

¢-4 ( ¢ Also, the relatively wide use ol elec 

( ) | ) ; tricity on West Texas leases usually 

M ( will provide both an adequate ane 


economic source of powel! 


MAY 1960 WORLD OIL 109 








AN API FEATURE 


Stock Tank Vapor Recovery 





FIGURE 5—Typical switch, mounted atop 1,000-barrel crude 
oil storage tank, controls electric motor driven vapor recovery 
compressor. 


The use of internal combustion engines certainly 
should be economical, particularly if sweet lease residue 
gas 1s available for fuel 

The efficient small gas turbine might have special ap 
plications. Phillips considered such a driver unit on one 
lease where multi-stage separation was installed. It was 
planned to take a sidestream of high-pressure gas through 
the turbine and exhaust it into the low-pressure gas sys- 
tem. A very brief and inconclusive survey of West Texas 
supply and manufacturing firms did not indicate such a 
turbine available at that time. However, in any future 
nstallation with similar lease operating conditions, it 1s 
planned to make a more extensive search for such a 
lriver unit. If a small, 5 to 20 horsepower, efficient, com- 
pact unit is available, this would provide, in the writer’s 
ypinion, the ideal driver for rotary compressors. The 
word “efficient” is especially significant in these appli- 
cations as there are usually several cents per 1,000 cubic 
feet differential paid between the high- and low-pressure 
ras. Therefore, a turbine-driven unit will have to obtain 
maximum horsepower conversion to justify its installa- 


tion and operation 
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District office of the Natural Gasoline Department at Odessa, 
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The only control used in Phillips’ installation 1s a 
direct-loaded diaphragm head operating micro switches 
to start and stop the motor driving the compressor. The 
company is attempting to operate in a range of 3 to 8 
inches of water pressure on the crude storage tanks. The 
high-temperature and inlet scrubber high-level shut- 
downs are conventional mercury type switches connected 


to the elec trical controllers 


Economics based on lease data. [he over-all eco- 
nomics for these installations are based on the casinghead 
gas contract between producer and plant operator, which 
cover the leases from which the stock-tank vapors are 
recovered. 

lhe data required to evaluate and write specifications 
for these installations consist of measuring the volume of 
stock-tank vapors and obtaining the hydrocarbon con- 
tent. A standard orifice well tester is installed on the 
stock tank vapor line and the volume of vapors escap- 
ing are measured. With this record of volume, also the 
oil production during this period of measurement, a 
stock-tank vapor-produced crude oil ratio is established 
This ratio then can be applied to normal lease produc- 
tion rates, taking into consideration allowable changes, 
future lease development and projected changes in sur 
face operations. 

It should be emphasized here that caution should be 
exercised and that these ratios cannot be applied indis- 
criminately. From tests it is known that not only reser- 
vol conditions but surface operations, production rates 
etc. apparently will vary the stock-tank vapor volume 
ind the hydrocarbon content 

Che hydrocarbon content of the vapors is obtained by 
the standard test car compression method. Once this in- 
formation is available, the price paid to the producer is 
computed under the casinghead gas contract. Table 1 is 
in example of computing the price paid to the producer 

\ test of 8.20 gallons per Mecf and a volume of 100 
Mcf per day was measured on the Phillips-University 
Ellenburger lease. The testing of two other Ellenburge1 
leases in this same general area, but from a different 


6 Mct per day on one, and 3.40 gallons per Mef and 9 


reservoir, tested respectively, 4.10 gallons per Mcf and 


Mcf per day on the other and provided very poor pay- 
outs. Therefore, it is imperative that thorough testing be 
conducted and the use of contents, ratios, and volumes 
between adjacent leases be judiciously applied. 


Extra lease income. The continuation of the present 
trend of battery consolidation and lease automation will 
provide the necessary volumes and contents in most in- 
stances to make a profitable installation for the produce 
Chis additional income, normally a total loss, becomes 
espec ially attractive in these times of reduced allowables, 
increasing costs, and shrinking profits. 

In conclusion, it is believed the oil producer will find 
the gasoline-plant operator eager to cooperate in furnish 
ing any reasonable test data required for evaluating these 


installations 


From “Practical Stock-Tank Vapor Recovery” by R 
C. McCutchan, Phillips Petroleum Company, Odessa, 
lexas. Presented originally at Spring Meeting of the 
Southwestern District, Division of Production, Statler 
Hilton Hotel, March 2-4, 1960 in Dallas The End 
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TURBODRILLING: WHAT IS 
ITS STATUS TODAY? 


Although effective in limited applications, the turbo- 
drill cannot compete economically with good rotary 


drilling practices 


By W. E. Bingman, Drilling Engineer 
Shell Oil Company, Midland, Texas 
DuRING 1958 AND 1959, an extensive field-test program 
was conducted in the United States of the Russian and 
French turbodrills to evaluate turbodrilling in competi- 
tion with good rotary-drilling techniques. As a result, cur- 
ent turbodrilling methods and equipment, using both 
rock and diamond bits, have been adequately tested. It 
has been decided that, until such time as bit and equip- 
ment research development justifies a new program, ther 
is little to be gained in further field testing. 
lhe following conclusions were reached after extensive 
field testing of current turbodrilling methods and equip- 
nent. including both diamond bits and rock bits: 


® Turbodrilling cannot, as yet, compete economically 
with good rotary practices. Where effective bit weight 
innot be used with rotary (crooked hole, directional 
lrilling, small hole size, and large surface hole drilling 


turbodrilling eventually should prove competitive 


® Rock bits generally have performed poorly on the 
irbodrill. Penetration-rate improvements have not offset 
often less than 30 


the drastic reduction in bit footage 


ercent that of rotary). The type of bit wear indicates 
that the cuttine structure, as well as the bearings, will 


ire modification for turbodrilling 


® A few economical turbodrill diamond bit runs have 
How- 


inconsistent turbodrill and bit performances have 


een made where the conditions were favorable 


incelled such savings on subsequent runs. More basi 


research should be conducted to determine the factors 


utecting 


diamond bit performance Surprisingly, little is 
n about the effects of crown shape, waterway de- 
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sign, diamond size, quality, concentration and exposure, 
and drilling variables on the penetration rate and bit life 

@ Turbodrills, as well as the bits, need modification 
before turbodrilling can be used effectively. Character- 
istics should be altered to provide optimum drilling con- 
ditions at the bit (subject to the findings from bit re- 
search). The tool also should be re-designed for field 
servicing and provided with a better shaft seal. 

@ A reliable turbine tachometer has been developed 
ind field-tested satisfactorily below 12,000 feet. 

® Current turbodrill equipment, bits and techniques 
have been adequately tested under our drilling and eco- 
nomic conditions. Before further field testing can be 
recommended, basic research in bit design (both rock 
bits and diamond bits) is needed, and significant modifi- 
cations in the turbodrill should be made. 


PERFORMANCE OF TURBODRILLING EQUIPMENT 


Turbodrill. The mechanical performance of the turbo- 
drill was quite reliable under selected conditions, How 
ever, the need for some design modifications was apparent 
rather early in the test program 

Several oil-resistant rubber materials were tested to 
provide thrust and radial bearings that would satisfy the 
drilling requirements in this country. Initially, some diffi- 
culty was experienced with the rubber-metal bond, but 
this problem was eventually solved. Life of the thrust 
bearings varied widely, however, depending upon the 
type of drilling fluid and load on the bearings. Some field 
tests showed that the life was over 200 hours under 
favorable conditions. but only 10 to 40 hours under 
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I) 


ashed out between the housing and turbine shaft 
Several methods of sealing or restricting the flow 


through this bearine were tested. but with only limited 


success. An improved lower bearing seal is still needed 
OO! | ictors contriputec : ‘ : , ‘ 
' before high pressure differentials can be tolerated across 
ust-Dearl i ires 
trie b The deve opment ol in adequate seal shouk 
no : . : ~ ] 1 1 
me below 160° I se 
ake the performance of the turbodrill and the _ bits 
ntamil! i ‘ S( ~ more t! I lL) ] 1 
Cularly Qlamonad bits more Consistent 
. ( vyhen ti hive ( ’ . ° {} P j - 
, Diamond bits tested. Many different diamond bi 
} bh } ec ) ' 1 ' } 11 
: :, balanced lesions were field-tested on the turbodrill, in holes rang 
size from 5 » 9-incl In competition W1 rotal 
rious was presented by the lowe ror b verformances, Efforts were made t odity the 
( ‘ Cu riy whet é| ond D ‘S S a sions oO 1 r t Il ( ( compatil ( with the 
Irt I Was We Varlatlo urboc l] 
( I OS ound the rbine_ shal One ot the early attempts to provide a lo! running 
) iit ssure dilleren i icross the lowell | ic e turbod) | was the ise Oo] dian ond core neac 
1D tests sii 7 th a core crusher sub mounted directly above it The 
, Cula l Vals idea was to cut a core and then mechanica crush 
} ' ) ’ 1) ] 1 } 
} r \ en 2) S yressure vith cone-tvpe cutters. As was expected, hi enetratlol 
OS ss a new bearing rates were obtained. However, the crusher was ineffective 
diamond bit, or any wear 1 when it became jammed with cuttings or wl 1 seome! 
1 >. 
( ( sti I ( t s loss ot flu Or tl core rotated witl the assembly 
. Y bottom-hole cleanin ss e of the early “successes” resulted from runs of 
’ ! id through the bearin spiral-pad diamond bit designed for turbodrilling mu 
] 1 } ] 
r Dp 3) failures n some cases France [his bit. Wi ich was designed to mumpos a mini 
I 
mum back pressure on the lower 
; ~ 
radial bearing of the turbodrill, has 
A it | ] ' 
A very large spiral water courses that 
I 
; : 
Turbodrill Renta radiate trom a deep concave center 
i 
$75 Per Da r , 
. Per Day Although a few bit runs were eco- 
+. _ $25 Per H For First 8 Hour ° , , 
Rotary Rock Bit Life ste : nomical, the performance of this bit 
y aa ¢ : 
Equals 5 Hrs $10 Per Hour After Hrs Per Rur ; i ; : ; é 
t y~ > rs fori tix ee, F > 
Net Dian i Bit Cost $2500 Was erratic, as lit requ Ntly ringea- 
- 99 7 = sae 1 4 j 1 
Rock Bit Cost $ 210 out” after drilling short footage. The 


Diamond Bits On Turbodri! ! 
ck Bits On Rotary characteristic type of failure for this 
ock On Rotary ; ; 

bit was very severe wear (or ringing 
out) on the crown with only very 


4 . . me > y » t t Y » ] 
& Meurs-Rock Bits 7 Mours-Diamend slight wear in the center. Apparently 


me fluid distribution was inadequate t 


he Trio Time prevent the buildup of solids around 





the diamonds, resulting in overheat- 


Curve ing in this critical area. Several modi- 


P é ~ } Cost-$75 hy Trio Time fic itions of hi bj no . " 7 
) ' - t 11C% I this bit type were tested 
x 0 a> 10 Hours-Rock Bits 12 Hours-Diamond oe 
* but none of them eliminated the 
: ~~ pi yblem 
. I¢ ie 
, Pe . 2 Rotary Rock Bit Life 
* “Ss —_ FE quale 15 Hre Another diamond bit also otfered 
*. ~ t , t quais * 2 
is. sement | bodrilline. This 
Ranting ~Y encouragement tor turbodrillng i] 
A ares ; 
“| ™ bit, an individual waterway pattern 
“*et. — ems eos ans h ing a lower diamond Carat weight 
F.. Footage w/Turbodr "* 4 f i ia } W: 1: } 
is performed very well in medium-hard 


F.. Foot w/Rotary * * Mec edee 
p Footage 


formations. Wear was excessive when | 


l 
R “bod : . h rmat ert nartzite 
atio w/ Turbodr Rock Bit On Turbodr ird formations (chert. quartzite 
‘Dp nvrite >t re lrilled ; ' t y 
ation Rate w/Rotary Versus Rock Bits On Rotary pyrite, et were drilled, indicating 






. — hat formation characteristics greatly 
Eminic 5 Hre 
i AU , niuenced the bit ertlor nee [his 
? <—— F In ni Nn) if ! an ll 
‘ Midccedee ts ~~ - ae we , ‘ 
‘ coeP eo Sicces design provided better cleaning an 
j cooling of the bit crown is localizec 
Rotary Rock Bit , | a | 
‘ Equals |5 H J... = overheating was not experienced. | 
CUUUIS ~ "See ésedec ] ] 
P J However, two othe problems wert 
ny An AS Bn qe } 4 1 
é 2.5 3 30 40 49 20 ie presented by this design |) the pres- 
: RP ea ae “a ; , | 
P,/P, Penetration Rate Ratio sure differential across the bit was 
FIGURE 1—Breakdown cost curves for diamond and rock bits on turbodrill vs. rock eS hCr, Will Caused som irbodril 
, P . 1] 
bits on rotary. ro ible and Z thi bit occasionally 
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ced g-inch diameter core hole and ejector port ot 
tit When Snate was encountere 
1 | , , 
several other diamond bit desions were tested 1n al 
] r ant ] l 
I ( I = l Sal ri b but each showed weak 


CS when the Lori 1wIONS Val ed appreciably, Probably 


most versatile diamond bit was one featuring a uniqu 
: | . Q : ‘ bad 
( ( S ) IS O VY oO mcnes in Glamete 
: P Pie ap wo ‘78 stot 
xan ) ere r its eccentricity 1t will dri 
I Oo | esent I mportar | I 
) ¢ in 1c\ C¢ 
I 
| . 1 1 
ond bD since 1 eri Ss runnin rock D 
itt ( T QM?) ( ( LOT 
r¢ 
\ Yen ond bit designs 
— 
was nee K Dts were ¢ 
, , 
ul t S eC It Vil 
bi-cel ( mond bit. Several long runs have beet 
\“ on the turbod1 In fact, almost 50( 
- 
vere d I sandstone and lime 
| | ] 
with one Dit on one ot ti more recent turbodril 
Gene! iv, the wear on this Dit has been iniiorn 
indication of lized overheating. Howevet 
ite) lO! race weal S been eXCeSSILVE 
Ne ites ( mone bits on 
( 28 ali é is thr 4 I ( 
, ; 
r sands and carbonates. H 
1 
nen s ( di re ent ition rates 
, , 
b . ( sed by tl light b 
! n S iInvers 
- , 
) c ) ere ) » | 
] ] } 
< cl ( ( S OI he urbodl 
S peen 1 \ 
, 
( data Owe 
yer! f 
S I ) rp ior 1 ry 
1 »\ bl I \¢ 
, 
! ( speec mm 2) 
( Vil ul 1iLeTU 
i \ 


( l ( I econe 
ck 1) S Ir nie ro : bits nave eriorme 
f | } 
OO} ( on i ( S¢ oft nil rotat I 
] } } { ++ } : ' 
s I © x St rot Im 1S OI ft cutting efficiency \ 
] 1 ] 
bit may di two or three times faster on the turb 
} nm rntar | +t the 7 t} 9] ed re 7 h 
Man On rotal l ieé otational speeds are pro 
] ] 
re than eight times faster. Consequently, less bit 
1S obtained que to higher rates ol bearing and 
. ner { tt of he lrilled he ‘latior het 
wear pel On ( ole ariled ie relations Detween 


vO types ot wear 1s de pends nt pon the bit Size and 


Both conventional and modified rock bits have been 
in a variety of drilling fluids, including water, low- 
oil-emulsion, low-solids fluid containing extrem 
sure lubricant, salt-water oil-emulsion, and native 
ds. These tests have clearly shown that turbodrill runs 
‘off-the-shelf’ rock bits cannot ordinarily compete 
rood rotary performances, regardless of the fluid 
erties. In fact, only one successful application was 


usine currently available bits. Turbodrilling was 


nomical for drilling large-diameter surface holes (in 
formations with unrestricted bit weight where 
iry performance was poor because of drill-pipe “twist- 
Gas storage project near Herscher, IIl., for Natural 
Storage Company of Illinois 
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ests of modified rock bits having journal bearings, 
uid ports to the bearings, larger-than-standard bearings 
iltered tooth patterns, hard facing on the teeth and shirt 
tails, recessed ball plugs, reduced cone offset, and changes 
in cone angle have shown that such modifications are 
insufficient to broaden the application of rock bits. Sealed- 
bearing bits have more promise; however, the over-all 
economics would probably be only slightly affected. since 
rotary performance also should be improved. 

Undoubtedly, extensive research effort will be required 
o develop a high speed rock bit. Turbodrilling might 
compete economically with rotary much sooner if turbine 


characteristics were altered to fit the upper limits o 


otary rock-bit capabilities 


instrumentation aided tests. [urbodrill testing was 
uided by the use of two instruments: a turbine tachometer 


ind 


flow meter. The tachometer made it possible t 
yperate the turbodrill at maximum horsepower, resulting 

higher penetration rates. Bit weight was adjusted t 
ontrol the turbine speed such that maximum horsé¢ powe! 
vas developed. The tachometer was even more important 
is an aid in the selection of optimum bit weight durin 
reaming operations 


Since the characteristics of the turbodrill are vreatl, 


{fected by the circulation rate (speed varies propo! 
uonally torque as the square, and horsepower as. the 
cubs in accurate knowledge of any variation in circu 
tion rate is desirable. The use of a magnetic flow meter 


yroved very satisfactory 


for this purpose 


[wo tachometel lesions, one hvdrauli and the other 
Chank il. were tested during the t irbodrill test pro 


Dutt “+ ] | P Sci 
Both units ar mud pulse generators which al 


iven by the turbine shaft. The hydraulic unit uses 
tary positive-displacement p imp to actuate a dart-type 
the mud stream. The mechanical one utilizes a 


m mechanism to control the pulse valve. Pressur 


transmitted by the mud stream and are d 
ected by a sensitive pressure-electrical transducer located 
it the standpipe. Each pulse, which represents a giver 
number of turbine shaft revolutions, is recorded on a time 
hart for mathematical conversion to turbine speed. For 
xample, if each pulse represents 200 revolutions of the 
irbine shaft, four pulses per minute (15 seconds between 
pulses) would indicate a turbine speed of 800 rpm 

[his method of determining turbine speed has been 

lite reliable, even to depths below 12,000 feet. Other 
methods have been attempted in Russia without success, 
except at very shallow depths. With the development of 
ippropriate equipment, it should be possible to transmit 
the turbodrill data (bit weight, hole deviation and direc 
tion, etc.) in this manner because of the availability of 
i down-hole power source 

Another instrument, a magnetic flow meter, proved 
helpful when the volumetric efficiency of the pump was 
in question. This equipment performed satisfactorily, even 
though properties of the mud vary appreciably from one 
test to another. The flow meter is not considered essential 


lol routine turbodrilling. However, it does offer a sub 


stantial contribution to field test data 


U.S., RUSSIAN ECONOMICS DIFFER 


In Russia, where a limited number of drilling rigs is 
ivailable and a great number of wells must be drilled 
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i \ i ) yr (  pald for mcreasing 
vearly footage drilled by each rig. Russians report 

on S ed their drilling performance by 
reas l Ul penel ] I rates ind by reducin the 
mber of  fishn bs as result of lower drill-pip: 
Ir Our dariiiM ( nowy OoOwevel a bonus canno bye 
a f ( . e ng rate. Turbodrilling must 
Y ( ! chniqu nM a Cost-pel 

Lh S SITIc ¢ l echnl 1es | iv¢ been developee 

fat eet present drillu requirements in this 
intry. Therefore, identical turbodrill performance could 
ve considered commercially successful in one economy 
ind unsuccessful in another. Increased penetration rates 


1 , : oon 
ormally are obtained with the turbodrill However. the 


ver-all dnlling rate and economics are influenced by 


ther factors that proved more important 


Turbodrilling may be considered as a modification oft 

; ts 
conventional rotary techniques, in which much of th 
hydraulic horsepower is converted to mechanical horse 
power at the bottom of the hole. The hydraulic charac- 


] 17 
turbodrill cause 


teristics of the very high bit-rotational 
speeds (approachin 1,000 rpm), resulting in higher 


since 


the surface equipment and operational techniques be- 


horsepower at the bit than are obtained with rotary 


tween the two methods are quite similar. the relative 


TABLE 1—lIllustration for Using Breakeven Cost Curves 


ASSUMED CONDITIONS 
Turbodrill Rental 


$75 per da 220 s $ ra & } rs | 
Net Diamond | $2 
Rock Bit ¢ x3, 
Downtime 
R tary ae | rs ver ~7T t it 
Tu } r é 4 g rs 
Turt Trip Tim mpared with rotary Same with rock bits but 2 hours 





with diamond bits 


Turbodrill Performance Required To Preakeven 


Rotary Rock Bit Experience 








Example A 


Penetration Rate , nr For Rock Bits @ 22.5 hr 
Bit Lift 5 hr r 38 ft/bit @ 36 ft hr 
Bit Footag 15 ft 

Trip Tin 1 p For Dian i Bit 2¢ rit @ Ff ) 
Rig Cost $50 r 236 t @ 9ft/hr 


Pens . i kB bit @ 7.5 
Bit I > hr or 27 bit @ 12 
Bit Fe " 15 
rip 7 10} I Diamond B 225 ft/bit @ 3.75 r 
tig Cos $50 hr r 150 f @ ¢ 
Example ( Example ( 
Same a im} \ pt | Rock Bits 38 @ 22.5 
Cc S75 ir 4a) t @ 36 hr 
Diamond Bits: 230 ft/bit @ 6.75 
or 185 ft/bit @ 9 r 
Example D Examole D 
Same a um} B B 29 bit @ 7.5 ft/hr 
Cost—$75/hr r 25 t@ 12 
D iB lf t @ 3.75 
r llsit @ f r 
Example | Example I 
Same as Example ‘‘A For Rock Bits 8 ft/bit @ 22.5 ft/hr 
hallower depth where Trit or 4 ft/bit @ 36 ft 
lime—5 hr For Diamond Bits: 500 ft/bit @ 6.75 ft/hr 
HOt /bit @ Vityhr 
Example I Example fF 
i xample For R k Bit IS ft/bit @ 7.5 ft 
i ( ley 4 r 22 ft/hit @ 12 
Time 5 hr Diamond Bit 325 ft /bit @ 3.75 


or 180 ft/bit @ 6 ft hr 


114 


economics of rotary and turbodrilling can be compared 


readily 


Downtime greater. Although fewer drill collars (requir 


ng less handling time) are used with the turbodrill. try 


pa 
ime normally is somewhat longer (about the same time 


with rock bits but two hours longer with diamond bits 


Additional time is required for checking the turbodril 


ist bearing wear, laying down one tool, picking uy 
, the? nd « hy ’ ’ nun t hot ) 1) ’ 

ote and Washing or reamin tO pottom Owntimne 
ilso, is significantly greater with the turbodrill. For rotary 
il average ol two hours pel day mueht be spent lor 


whereas normally twice that amount 


routine maintenance 


is required for turbodrilling nainly pumy 


A Id 
COSTS WOUILC be CN 


ntenance Higher r1g oOperauins 


from ance costs, but 


higher pump-maintetr corre 
reductions should be obtained with hiehter 


pipe 


| he retore. with ro k 


COSI 


eight drill and less drill collar maintenance 


bits, turbodrilling penetration rates 


ist be high enough to compensate for more downtime 


less bit footage, and higher rig operating cost resulting 


On the other 


footage must be 


from turbodrill rental hand, with diamond 


bits, turbodrillin: long enough to com 


pensate for more downtime, more round-trip time, higher 


net Dit cost. from. turbo- 


and higher rig operating cost 


drill rental The effects of factors influencine turbodrill 


the “break-even” cost curves in 


Table | 


ples show that the economics of turbodrill-rock bit oper- 


economics are shown by 


Figure 1 and by the illustration in These exam- 


1i0n are improved by higher rig operating costs and 


shallower depths, whereas the economics ol turbodrilling 
with diamond bits are improved by higher rig operating 


osts and oreatel depths 


Since turbodrilling penetration rates with rock bits 


S¢ ldom have exceeded three times that ot rotary, the 


importance of obtaining more than 60 percent bit foot- 
With bit 
three hours (except in very soft formations 


age is apparent from the curves life less thar 
on the turbo- 
drill, a very substantial increase in penetration rate is re 
quired to maintain such footage ratio Therefore, before 
turbodrilling with rock bits can compete with good rotary 
performance, some method must be devised for increasing 


rock bit life to 5 or 6 hours 


Turbodrilling economics with rock bits are best (al 
though still uneconomical with currently available equip 
ment where: 

Well depth is shallow 

Hole size iS large 

Rotary performance is poor 

Rig operating cost is high 

Formations are medium-hard to hard (non-abrasive 
Rig hydraulics are adequate 

Pump downtime is not excessive and 


The drilling fluid is conducive to lone turbine lite 


More 


improvements in bits and equipment make turbodrilling 


definite criteria can be established only alter 


more competitive. 


Phe potential for turbodrilling with diamond bits has 


been illustrated by several very good economical runs 


However, the performance has been too inconsistent to 
be economical. Based on the better performances, assum- 


ine diamond bit and _ turbodrill modifications would 
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N Oo 


liminate the premature bit failures, the following criteria 


should offer the best applications for turbodrilling when 


1. [The formations are conducive to rotary diamond bit 


rutin such as sandstones. limestones. and dolomites 
void chert, quartzite, and soft shale 
: 2 Lhe mud as a minimum amount of lost circulation 


aterial: contains low abrasive solids 


above | perce nt 


160° F or below 





aniline point oil 


4 . p 1 1 1 
nd temperatures below 1st) } 


icequat ind the pumps can be 


] 


perated at rate Oads without excessive downtime 


4. Kig operating cost is high exceeds $50 per hour 
| c : 
! De i | 1! S 10! exceeds five hours 
A f , } ” 
» iy On 1S snort tootaves less than /U teet 
7. R - 
NOtaTY Pp IS less than feet p 


e : ions 
i \ ( been obtained I 
; ] ] 113 
( S e fe diamond bit drilline 
, 
S c¢ iv too low tor econom 
el it I | 2) K-even cost Curves and illustratior 
| | , | efiy ) footj0 7 
] ( necessary LOOLAYE al ( 
, , 1) 
S l 1] ind rotary OSIS 
] t 
se Cl S 1 moderate increas 
( \ » 1 »TaAlLLO Tanee 0 
e( ( on<¢ } ron iC ( 
( S Si1¢ yr ( le C¢ uld by 
] 1 
\ ( ( nit Ti¢ whnel 1) 
\ ( ] S00 (11 \ | 


RECOMMENDED DEVELOPMENT EFFORTS 


| - l 
( ) ( ( IOwnnotle CO lipment SHPOULC 
I ( ( oward aeepel drill 
more ( ctor work. Since currently available 
Cris, Hits anc ccessory ¢ pment do not provide 
bir t 1 Tet MW)? iq] 1 | 
er i ( 1D ation It OMmMMercilal Operation, ci¢ 
nt ] 
en orts. s ( ) ( ected toward 1 more 
iproatg 
principal problet hat prevented turbodrilling 
was poo bh] pertormancs However. the turbo- 
rt r = 
iracteristics and limitations are believed to have 


buted greatly to this problem. An earlier applica- 


for this technique micht be obtained by designing 


vn-hole tool to fit current bit designs. rather that 


ning a radically new bit 


should be designed Lo 


Improvements needed. A joo! 


i 
ipproach the upper speed limit of rock bit endurance 


» or 6 hours bit life without causing a drastic 


efficiency penetration per revolu- 


The field tests of the turbodrill have shown that 
j turbine speeds are too high for roc k bits and the 
is too low for diamond bits (need to run more 
eight). This suggests that a tool having higher 
e and lower speed (perhaps the same horsepower 


SI Cd periorm better with both diamond bits and rod k 


han present turbodrills. A few mechanical improve- 


also should be Incorpol ited into the new tool. 
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doing mechanical and drilling engineer 
ing work He then 
the Midland are: 


two of the 


in the division office at Texas, 


was transferred to 


offices as drilling en- 


gineer For past three years 





he has worked as project engineer on 1 
turbodrill test 


ompany-wide 


program 


such as better turbine shaft seal. re-location of the thrust 
bearings for field servicing, etc. 

he development of a suitable rock bit for the turbo 
lrill probably will require considerable time and effort 


In addition ¢ 


the bearing problem, which is currently 


receiving much of the designer’s attention, there also is 


the problem of modifying the cutting structure to im 


prove the cutting efficiency at high speeds. 


Certainly the bearing problem is eliminated in_ the 


diamond bit. However. many basic factors influencing 


diamond bit performance must be determined befor 


his tvpe of bit can be used economically on the turbo 


lrill. The need for more basic diamond bit research 1s 


from the fact that even the manufacturers are 


ipparent 
‘ } ° ° . 

design considerations, such as 
Flat 


sharp crown with deep concave 


reement on basi 


@ What is the 


not In a! 
best shape tor the bit crown? 
tom, CONVeX-concave, 
centel rounded crown with shallow concave center, ete 


© What determines the best diamond size, quality 


exposure, and concentration Formation hardness. unit 
O idineg work pel stone, line al speed, etc. 
@ What determines the best waterway design? (Pres 


sure drop per inch of bit diameter, circulating volume 


per inch of bit diameter, bit hydraulic horsepower, wate: 
vay proximity of each stone, et 


Since the answers to these questions have not been 


found. the reason for the infinite variety of diamond bit 


designs is apparent. As a result of this unlimited varia 


tion in design, field testing alone cannot adequately 


solate the factors affecting diamond bit performance 
When the design criteria have been established and the 
optimum drilling conditions also have been determined, 
a drilling tool then can be designed to provide the right 
conditions al the bit 

This article is based on titled “Status of ‘Tur- 
bodrilling in the U.S.A.” presented at the API Spring 
Meeting of 
Dallas, 


a papel 


the Southwestern District, Division of Pro 


March 3-4, 1960 
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SUCKER ROD 


IN THE MID-CONTINENT 








FAILURES CUT | | 








6 PERCENT IN 6 YEARS 


Four-pronged study on corrosion, rod box make-up, 
well loads and selection of steels, shows rapid payout 


By O. C. Atkinson, |ivision Engince: 


Cities Service Oil Company, Great Bend, Kans 


\ 3b PERCENT REDUCTION In 
] 


’ 
SUCKEI lalures ove! 


a period of six years has accomplished by Cities 
Service Oil Company in approximately 1,200 of its West 
Kansas we Ils Rod breaks we 


953 to an estimated 


rod 


been 


e reduced from 1,790 in 


189 breaks in 1959, and the down 
failures still is High 


corresponding high vol- 


ird trend in continuing. watel 


uts, averaging YOU percent, wit! 


imes of fluid to be lifted, combined with severe corrosiv« 


attack the 


: ; 
maditions caused the company to 
I 


OVOCT-al 

oblem simultaneously from four different fronts. This 
-point program ink ded 

® Corrosion inhibition, using the best inhibitors available 

i1midi adopting Lie coppel LOT) exchange’ method Ol 


iluatine inhibitors in well fluids 


rod strings, with em 


masis on cieanin box and pin threads and snapping 

) 1c \ 
® Using dynamometer data to limit rod loads to values 
vithin the stres mitation of the particular rods used 


® Conducting mixed rod string tests to determine merits of 
rious steels in corrosive Arbuckle 


waters 


West Kansas is noted for its corrosive waters and hig] 

iter cuts, averaging 90 percent in the some 1,200 wells 
operated by Cities Service in the area. Many wells pro- 
uct QR to OGY 


pe reent watel 


Principal water-producing 
Arbuckle, Gorham, Reagan and Viola 


more than sligh 


rmations are the 


of which are tly corrosive 


Rod failures reduced. Initially, water production i 


West Kansas was not much of a problem. As water cuts 
rie reased., 


oll produc tion 


pump sizes also were 


and littl 


increased to maintain 


attention was paid to the added 


116 


Stresses imposed on the sucker rod strin: Also tte 
was known about corrosion inhibition 
Consequently, the added stresses, plus the effects of 


corrosion, soon caused sucker rod failures. Figure 1 shows 


how sucker rod breaks increased as water percentages 
increased | 
From 1946 to 1953. water cut increased from 59.5 
percent to 85.8 percent while rod breaks increased fron 
716 to 1,788 per year. Since 1953, water cuts have fun 
ther increased and now average YO percent Howeve 
suc ker rod parts have decreased to 942 in 1958. ana 
based on 10 months experience, were estimated at 789 
in 1959. This is a reduction of 56 percent in six years 
[he number of wells operated can be a big factor in Bo 
the number of rod breaks experienced. Figure 2 shows 
the correlation between number of wells and number of! 
od breaks by years. In 1946 there were 793 wells oper 
iting and there were 716 breaks. By 1953 the number of 
wells had increased to 1,175 and the rod parts numbered 
788. Since 1953 the number of wells operated has re- 
mained fairly constant at the latter figure while the rod 
parts have decreased 
Figure ) shows the rod-break lrequency in breaks pel 
well per year. In 1946 the frequency was 0.904. This in- 
creased to 1.520 in 1953 and now has decreased to an 
estimated frequency of 0.677 in 1959 
PROGRAM 
[his reduction in sucker rod breaks has been brought | 
ibout by the following four-point program 
Corrosion inhibition. It early was recognized that cor- 
rosion was a major factor in sucker rod failures. Little 
was known about inhibition at that 


time, and various 


attempts at using caustic, and inhibitors of the company’s 
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— 


wn manutacture were of little avail 
Consequently, progress was slow in- 
illy. Figure + shows the number ot 
vells inhibited, by years. In 1946 only 
> wells were be ing treated. This in- 
reased slowly until, in 1952, 330 wells 
vere being treated. In 1953. another 
were placed on treatment. Pres- 

v. 592 are beine treated 
Cities Service corrosion engineers 
adopted the “copper 10n_ ex- 
inge’ test to evaluate inhibitors in 
fluids. This test reduces trial-and- 
ror methods used for so long, and 


; ; . 
eS a quick method of determining 





h in} ibitor should he used 

\fter selecting an inhibitor the wel] 

aced on treatment. usually by cir 
five illons of the inhibitor 

1 ) 2 rs I { i 

? 
or ser ekly intervals, the 
ilar dosage is circulated from two 
mur or Tvs ours, Gependin pon 
LnOU! ol fluid the well produces 
Phe wellheads are closed in so oxveen FIGURE 1—Sucker rod breaks related to water cut. Note that breaks increased as 
‘ water cut increased up until 1953 when rod failures began sharp decline. 
( ) { Sin is . 


being used, nearly all of which 


been selected on the basis of the 
a 
Box-and-pin makeup. Significant 
tions have been made in sucket 
ouplir breaks. Normally box- 
l-pin breaks can be attributed to 
ering of the boxes. poo! make- 
r corrosive fluid left inside the 
pling. With the hydrogen. sulfide 
orrosion present in West Kansas, it 
s been found that unless couplings 
made up sufficiently to preload 
un, so shoulders do not separate 
! r stress, corrosive well fluids will 
the coupling and be trapped | 
Many of the broken boxes exam ; . ' 


had deep internal pits ‘| he cor- 


e water inside the coupling forms 





sulfide in the threads, making it — f 

FIGURE 2—Correlation between number of wells and number of rod breaks. Rod 
failures have declined rapidly since 1953, while number of wells remained fairly 
ak it out. If the joint is difficult constant. 


+} 


cult either to make up the joint o 
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Sucker Rod Failures 





FIGURE 3—Rod-break frequency in breaks per well per year. Note that frequency 
curve still is on the decline 





FIGURE 4—Number of wells inhibited, by years. Total wells under treatment now 
number 592. 


Another effect of poor make-up 1s 
that when the shoulders separate, 
stress is imposed upon the last-engaged 
thread on the pin, causing early fail 
ure at that point. 

Since hammering cannot be com- 
pletely eliminated, the company has 
stopped buying case-hardened  cou- 
plings. Also, when a well has excessive 
box-and-pin failures, rods are laid 
down in singles, the couplings re- 
moved, and threads are cleaned thor 
oughly with kerosine and wire brushes 

Thread chasers are run over the 
threads and the boxes are dipped 1 
whatever inhibitor is in use at that 
well. The rods then are run back and 
made up with 36-inch snap wrenches 
At this time, badly worn or badly cor- 
roded boxes are replaced. Ona group 
of 16 wells, where this was done, the 
boxes replaced cost $953.60. The re 
duction in joint failures on these wells 
during the first vear saved $3,367.60 
This practice rapidly is being ex 


panded 


Dynamometer studies aid. Sinc 
corrosion inhibition is not 100 percent 
effective, an attempt is made to oper- 
ate wells so that damagine effects of 
corrosion are kept to a minimum. This 
is the job of the dynamometer man 
In an inhibited well producing corro- 
sive fluids, it has been found that the 
maximum desirable stress for sucker 
rods is about 20,000 psi. An attempt 
is made to limit loads to that figure 
by proper dynamic operations. 

The wells are operated at non-syn- 
chronous pumping speeds.’ Many 
times a well may be speeded up a 
stroke or two and actually reduce the 
peak loading by goine from a= syn- 
chronous to a non-synchronous speed 

\n attempt is made to use the 
smallest-bore pump that will produce 
the desired amount of fluid. This pre- 


vents unnecessary loading of the rod 


to make up, the crews many umes will fail to snap it up string and tends to reduce the fluid pound so often found 
tightly, thus allowing more well fluids to enter. in small volume producers 

A point is reached when the joint will not break Where large-bore pumps are necessary to produce the 
readily because of the iron sulfide or other foreign ele- desired amount of fluid, sucker rod strings are tapered 
ments, such as dirt, in the threads, so the crew hammers to keep the stress at about 20,000 psi. The strings are 
it. If the coupling is case-hardened, this does irreparable tapered so kinetic energies are equalized in the sections 
damage by cracking the case hardening and creating an of the string in preference to equalizing the static stresses 
entry point for corrosion at the top of each section 
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lite of 


balance can cause 


Counterbalancing is quite important in_ the 


icker rods.* A well which 1s out of 


undue stresses in the upper portion of the string and 
may cause buckling in the lower portion. An attempt is 


made to keep wells properly counterbalanced 


Rod steels tested. The most commonly used sucker rod 
steels in West Kansas are the 1036, or carbon manganese. 
and the 4600 series, or nickel-mol\ 
increased, Cities Service started buying more and more 

the 4600 steel for use in 


As sucker rod failures 


the corrosive wells, in the 


beliet that with the addition of nickel the rods would be 


nore resistant to corrosion attack 


There was much discussion as to whether the so-called 


rosion-resistant steels were of any advantage, or at 


east enough better to justify the increased cost of the 


ods. In April 1955, the company embarked on a series 
as accurately 


ft mixed-strine tests to determine 


as possi- 

ble the merits of the various steels in corrosive Kansas 

Arbuckle wells. Tests were conducted under actual field 

yperating conditions, using the best inhibition practices 
Known 

Lhe tests were designed to test two or more types ol 

+] ] { 

steel.* In other words a test string would be composed o 


$600 series steel and/or a special steel 


placed In the well alternately by steels 


i 


| he rods were 


by makes so that one rod would not be favored ove 


nother Dheyv wer pure hased out of stock at the various 


supply stores The tests were to run tor a two-veal period 


until failures in any particular test string became 


CSSIVGE 
Since the vast majority of the rod failures experienced 
West Kansas are in large-volume Arbuckle 


chosen from that category 


wells. all 


1) 
wells were 


All rods were marked with an identifying number on 


Tit wrench square according to a schedule sent to the 


Th IS, the 


string could be 


make, orade, and location of anv rod 1 


identified 


; ; , io Ge : 
lhe rods were handled in a normal mannet 


No special 
respect An 


ndling was given them in any eneimnee) 


each test-strineg installation to make sure 


is present al 


] 


’ 11] , 
rods were installed as planned 


All test wells were operated at non-synchronous speeds 
I 


vhich is the company’s usual practice lest wells were 


perated at or near 20,000 psi Maximum. stress, except 1n 


} 
sper il 


cases where the tests were 1036 steel vs. the so 


d his h-tensile-stre neth rods The se spec ial cases were 


perated at or near 26.000 psi Maximum stress 


\| test wells were treated with the best inhibitor aVall 


} 
{ 


Ol that particular \W 


with good 


All were operated in accora- 


maintain wells 


operating practice lo 


thin the limits set lor each test, each Was weighed 


six months and the data recorded 


Each rod part was replaced with a new rod of the same 


and grade of steel and in the same location from 


ch the parted road Was removed Each parted rod 
off sections of the rod from each 
‘These 
necessary identifvineg in 


Many of the 


the various 


iumpled by cutting 


of the part and the numbered end wer 


a d together, tagged with the 


tion and sent to the division office. 


sainples were later picked up by manutac- 


for study 
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Sucker rods made by seven different manufacturers 
were represented in these tests. Rods of 1036-type stee| 
and 4600-type steel were tested for each of the seven 
manufacturers. In addition. four special-type rods were 
tested. 

In the 22 tests completed, 3,012 rods were tested. Table 
| shows the performance of the three classes of steels 


tested 


TABLE 1—Comparisons of Steels Tested 








: . | 
Number Percent Number | Breaks Per 
STEEL TYPI of Rods of Rods of Breaks 100 Rods 
1036 1,141 37.88 28 2.45 
1H00 1,456 $8.34 91 | 6.17 
Specia 115 13.78 55 | 13.99 
Tota 3012 100.00 174 5.78 
| 


Test results. Table | shows that 1036 steel was more 


satisfactory in West Kansas Arbuckle production unde! 
the test conditions. 

Although the tests were not intended to compare man 
that 


in performance of the same type of steel obtained from 


ufacturers, it was apparent there were differences 


different manufacturers. Considering the fact that the 
chemical and physical specifications for a particular stee! 
are pretty well fixed, it can only be concluded that man 
ufacturing processes can influence the quality of th 
sucker rod 

As a result of these tests, Cities Service is buying only 
1036 steel sucker rods for its West Kansas operations 
It is expected that sucker rod expenditures will be re- 
uced by $10,000 per year: also that 


sucker rod failures 


will be further reduced 


From a paper entitled “A Program to Reduce Sucker- 
West Kansas Operations,’ O. C. Atkin- 
son, Cities Service Oil Company, presented at Mid-Con- 
tinent District Spring Meeting of API, Production Divi- 
sion, March 30-April 1, 1960, Wichita, Kan 


Rod Failures 
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NEW TEST TOOL SAMPLES 
SEVERAL ZONES IN ONE TRIP 


Multiple zone testing tool yields fluid samples, pres- 
sures and other reservoir data 


By Pat Chisholm, fF: 
fool Development Section, Halliburton Oil Well Cementir ( 


\ RECENTLY DEVELOPEI rOrmation testing tool now ili: PIPe: the other 18 run I WW Te ill CGiV alll 
ikes it possible to obtain formation fluid samples an ind limitations of both are well know: 
osed-iIn pressures trom several ones. or sections ot Thi multiple-z san r vas deve eC iS com 
, ol 1 ‘ { 4} 7 ; . 
ie zone. with bu one trip of] ne drill pipe It con nation ot the two methods Its 11771 1S tO Incorporate ( 
S vo SSell S | packer group whicl IS Trufr intavges olf hot methods nto le on MAC KE 
he drill pipe and the sample! which Is run ona wire with a pertorated space1 hetweer them. ire run on < 
, 7 ai ° , 
ind which can be retrieved for each test. The sam pe to the test point and set 
er contains two pressure recorders, an inside chamber \ sample r s run inside the drill pips nd landed 
, I ; ; Alii} I isis ii Lil cl b bel til I 
ecorder and an outside blan ed-oll recorde! Samples Ol ma seat connected to the pe riorated spacer as shown 
ormation fluid, up to 25 gallons or more, can be take n Figure 2. This arrangement permits withdrawal of si 
. : ‘ I 
trom test intervals raneine trom | foot to 12? feet Lh] — ' ] ] 
I i rVais 1 MIS fPOUL ft to} iDle Samples and the recording of pressures [rom several 
, t) | +} + , #1 ] . 
Potential uses of he new tormation evalua ion too ones by removin the sampler each time bv wir line 
nere several tests are desirable, W1il be In The drill pipe need not be removed from. the hole since 
.: ] 1 ] 1 t ] ] ) eC) { ce ) | l, ean ‘ 
@ Making multiple formation tests in exploratory wells it is only necessary to change the packer location between 
each run. This saves rig time where several tests are to 


® Checking productivity of various beds or stringers 
within a thick producing section 

. DESCRIPTION OF EQUIPMENT 

Tools run on drill pipe. Conventional open-hole testing 


tools are run on drill pipe. Starting from the bottom, a 


@ [Determining the oil-water cut 
® Making hydrodynamic studies 


[wo techniques presently are used in formation evalu- side-wall anchor, straddle packers, safety joint, hydraulic 


ition. One involves running a packer and other tools on ir, and stabbing joint are made up. Two concentric tubes 


ESE} Running Sampler in Hole 
GB=} Initial Hydrostatic Mud Press. 
Me Tester Valve Opened 

(6S) Formation Build-Up 

MM} Tester Valve Closed 

MPS Fino! Hydrostatic Pressure 
[25a Retrieving Sampler 

[ie] Releasing Press. at Surface 


INSIDE CHARI FIGURE | BLANKED OFF CHART 


> 





@® @ 
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a 
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ted joint between thie 


()n the ippel end 18 a S@al Seal which receives trie 
npler. The outside tube is connected to the perforated 
and provides a flow passage during the test. Th 
, . ee { 
ler tube is connected to a s parate set Ol] periora- 
ons so there is no communication between it and the 


tube. When the sampler S seated, this tube seals 


lhe packer arrangement has four 2-inch fluid-bypass 
orts between the packers and four 34-inch ports above 
top packer, These ports help provide fluid communi- 
inside and outside the drill pipe, and above and 

ow the pac kers at all times. This reduces the possibility 
the well getting out of control. It also permits circula 


1 
when necessary 


Sampler assembly. [he maximum diameter of the san 


) « 


ussembly is 2.38 inches, It is equipped with a pres 


-relief valve, sample chamber, tester valves, and tw 


ssure recorders. Centralizers are used at the top and on 


lower portion of the sampler to guide its passage 


ough drill pipe and reduce lateral shock. 
The function of the relief valve is to allow the chamber 


ire to be bled off manually at the surface. It is 


ire-balanced, O-ring sealed. sliding valve 
(‘hamber volume is determined by the number of sam 
barrels run. Each barrel is 7 feet lone and has 0.9- 
capacity 
- hs 
he testing valve is an O-ring sealed sliding type witl 
-1n bypass It is opt ned when the sample1 seats. A 


1} 
; 


tective shield is used to help preve nt premature open- 


Feel 





such as by striking a shoulder or obstruction in the 











T 7 ' 

[he valve is pressure-balanced, except when in th 
position, In this position, hydrostatic mud _ pressure 

ed over a differential area in the valve tends to hold 


¢ 


amplet sealed on the seal seal until alten the test 


Yi 


Yi Was 
A Pippa 


has closed and the bypass port has opened 


Pressure recorded. | |i sample contains two 1! +-Incl 
bes Ol) bourdon tube pressure recorders, one in the sampl 


Wy) 


( mber and one outside The inside recorder shows 





iber pressure only. The other, a blanked-off recorder. 


sitioned below the testing valve see Figure ] It 


_———— 

MLD 
ae WWM) 
YW 


FIGURE 2 


ecords hydrostatic mud pressure as the sampler is low- 
MULTIPLE ZONE 
SAMPLER 


inside the drill pipe (A-B), pressure changes in tli 


nterval during the sampling period independent ot 


flow (C-D), final hydrostatic pressure of the mud 


gear 


} 


in (E), and returning out of the hole (E-F Ph 


—— Pressure — 


ed-ofl pressure recorde1 is desirable, since it helps 
nine the validity of a test. 


interval between packers is variable and may be 
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AN API FEATURE tory and field tests since have provec 


? ‘ : : that the new centralizers and shoc} 
New Formation Sampler ibsorber recorder mountings pro 
vide ample protection for the pres 


| 
sure recorders 


Qn the second field est, in the 


Most of the components used ae RR SE RE SA 


mes at various depths betweetr 
. . ipproximately 5,300 and 5,500 feet 
are standard equipment. Only MiInoOK  Qith 5 and 10-f00t test intervals. Pres 


sure recorder and clock Tallures were 


adaptions were necessary reduced to two out of 48 recorder 


runs (two recorders per run One 
tor . a , , 1; +} 
ClOCK Stopped ¢ ( l Sta a in Ii¢ 
} .. } } A 
rie 11i¢ O! Irie the clo clutcl 
} | ] 
Hpecame cise 1re( one inte the hole 
P } ] ] ] ] 
( © { used On a pal Cu (Other weaknesses did aevelop however. Wiilcl had not 
now [ cit rmimned b iverave sand thic nesses shown up on previous test. Ot the 2+ runs were mis 
( ot | ( { : ne tir { , ’ ep? ’ , , ey 
I la case where Tillie es Op Si i ( ( 
, | ’ 
¢ S Cl ne test interva 1 e tester valve 
( ) \ ore re resell j | ( \t +} ot 4 ‘ p sea riubt sa ( ( ) hye ay 
. : , , minnriant ear ' ' , 
\\ ) ssu nportan ) seat in the adr ) XN cl Dit on o \ nad ete 
ixiImun { has ) ( e( es bber an ( 
{ 
( ( ( TIS! s Nir Wns satis 
ct ( ) ( w Oo ) , © Since 
Surface equipment. S itor ‘ ‘ ob static pres 
- ; ; ) 
i —_ | { \ 
{ 
: s re \ t | 


Seal changed. | rovi JOS 


‘i ( ( 


S rra er 
~ t - = ~ yiy*? 
( ll ( () 
l in prop or s hes Phe sea 
Oni is S 1] ] 
1 S ] ( ( 1? ( IT) 
he re 
Ce’ S S ie! Ss S S cri 
4 ) 
Field tests. | ( ( sts 1m ite 
Ano ct , ed was fluid re 
es ? \ ( | S nel eSI is I { 


- iM Teen 
] ] ‘ 
1 1? Sif \ T 1! Cr! ih ( | yt \] In 
} ? t} | - ~ 
» STA LLit Liif ( i } ) 
( oo] ( s QO)utsi1 diameter ol ( Sampiel was 
IOS nec I ( es [or duiterer! ones 
‘ , 190 , 1 
| } ] ( Ce ?¢ rom. 2.00 Inches Z »> Inches to re eve (nis s 
| ool tut nec roper] Howevet he press 
’ iation. Clearances and pressure-release ports within the 
? na oO ce enfle) ere d y } rn | . 
1d CiOd¢ ] ed Sev ( Galhavt Chal 
] Sampier valve also were increased to provide hetter pe 
e in sampler centralizers and method of mount 
’ ' formance in viscous fluids 
ressure recorders a) orrect tnis weakness Labora 


FUTURE DEVELOPMENTS 


Possible tuture developments inde consideration are 
conversion to a hydraulic sampler valve which will 
permit a dual closed-in pressure test 2) Addition of 


i small chamber to trap reservoir fluids at reservoir con- 
About the Author 


litions for laboratory PVT analysis. These developments 


) cit et 


Pat Chisholm . eived his B.S Will depend upon interest shown by the industry 
] 


n petroleum engineering from Louisiana ‘ ; 3 
nga: ; From a paper entitled “Multiple Zone Tester,” by Pat 
State University in 1955. He joined Hal ; , 
lnsten OF8} Well Commenting Comman Chisholm, Halliburton Oil Well Cementing Company 
n February 1957 where he has worked presented at Southern District Spring Mecting of API, 


design and development of Production Division, March 16-18. 1960. San Antonio, 


mn tools Hi 1S i mem lexas 
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STRIPPER LEASE A.C.T. CAN 
SAVE YOU MONEY 


Skid-mounted, low cost units equipped with positive 
displacement meters are applicable to leases producing 


30-200 bopd 


By Paul W. Truman, Senior Petroleum Enginee: 


Sinclair Oil and Gas Company, ‘Tulsa 


Low cost lease automatic custody transfer (LACT 
equipment installed on stripper leases will save more 
money in over-all operations than LACT installations on 
leases of high productivity. Prefabricated skid-mounted 
LACT units, complete with fail-safe features and using 
positive displacement meters, have been designed, con- 
structed and installed on small leases with all equipment 
connected in a proper flow pattern. These relatively low 
cost units require a minimum of field connection ex- 
pense and maintenance. Experience, has shown application 
of positive displacement (PD) meters to this type of LACT 
installation to be an economical and accurate means of 


quantity determination in crude oil measurement 


pS 


/ 
U 


NK 


\ 





Several producing and pipe line companies now are 
using a master meter or a combination surge and meter- 
prover tank to establish an acceptable meter factor. Where 
either of these two methods of proving meters can be 
agreed upon, then a special meter-prover tank is unneces- 
sary and application of LACT by PD meter to stripper 
lease production is most economical. 

The cost of most early LACT installations was such 
that it soon became apparent that its use might be limited 
to only those leases producing 1,000 bopd or more, unless 
the initial cost of the installation could be reduced. Since 
most producing companies have a number of leases which 
produce from 30 to 200 bpd, it was believed that here 


FIGURE 1—Flow diagram for skid-mounted LACT unit installation with positive displacement meter, 
30-200 bopd capacity. A modified surge tank or master meter is used for proving. 


MAY 1960 WORLD OFL 


123 








AN API FEATURE 
Stripper Lease ACT 


| \( | ( id sb ‘ S CONCCITICE PPOVIdGE 
nsta ) co ) ( Lt an ecconorm il Stand 
On) 

Various methods of accomplishing LACT have been 
;m”vanced na pre ( | cli il L his arti le cCOVerTS the 
pplication to strippe1 ise operation of LACT by posl- 

Lede ers. Such installations as described 
operation and have proved economical to 
ccurate in custody-transfer determinations, 


prac- 
i peapeeenenee maintenancs 
When PD meters wit omatic temperature com 


} 
I 


pensation are used on sma ises, SO to 700 bopd, it ts 
Clies ible 0 bru ( mperature-CoOmpensaltlhng devices 
ae ’ * 
to the approxima temperature ot the oil to be delivered 
elLore s oil passes through the meter to the pipe iin 
( sh s. the temperature-sensing bulb 1s re 
oved f1 ( ( r cas na ¢ pped with a OU-1nc! 


nilary ( e Dulb no is mounted upstream trom 
I 

1 

e directi Valve I senses the temperature of the 
I 
, 1: , , 
tre I S ( i ( S peling recirculated betore 
net < he l [ Pl) 1 ( 

) 
In erest r f measuremet! by PD 

| ] 
( ~ VIS ) ( ink¢ ( ery ) I Dipe L1The 

I 
I mcrements oO! 1! S I a) els @C@aci \s SHOW! 
| . 

I | ure nel il ONVeENLLO! il Stal ind StLOp 

Noat-ope! Switches mstailea 1n e surge tani Phi 
; ; 
| \( | CV 1S I t re ram time \ whi I 
1 ) | 
vy be s O Stal inster cvcies per 2%-nhoul 
I 
PCT1o is may be required to transfer average dally pro- 
1 
iction In iIncreme S OF 1 ess than 30 barrels each 


Example for one transfer cycle (refer to Figure 1). 
\t & a.m. program time \ 


ee : 
causes directing valve (B 


o move to the “cl ( position Electrical contacts ar 
en ictuated by the position ot the valve stem to late] 
ip the motor starter (¢ This causes the ACT) pump 
1) to take suction from the surge tank (W). Oil is 
pumped at 8 psi--1 barrel per minute—through the 
BS&W monitor probe (E) and the PD meter tempera- 


ture-sensing cell (F) only (not through the meter or into 


} 


the sample containet then through the directing valve 


B) and finally throug 


valve (; 


ie normally open recirculating 
into the surge tank 


Starting a transfer cycle in this manner accomplishes 


+] 1] . . 
he tollowing: 


1. Eliminates conventional “float switches” in the 


surge 


-Way. 2-position eCle¢ trically operated direc t- 


ine valve for mechanical or electrical failure before 


eacl ACT run is made. Should the valve fail to oper- 


ate, the 


ACT pump cannot start 
3. The BS&W 


brought to the approximate temperature of the oil to 


monitor probe cell is flushed out and 
be delivered before oil is allowed to pass through the 


PD meter. 


4. [he temperature bulb and its compensator mechanism 
are brought to the approximate temperature of the oil 
to be delivered before it passes through the meter. 
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5. Any gas or al 


downtime will be 


which may have accumulated during 


flushed into the tank and not 


rough the PD meter H 


surge 


After 


proximately 15 min), the 


a predetermined interval of recirculating (ap- 
timer causes the dire tine valve 
Bb) to move to “deliver” position, thereby allowing pump 


pressure to open the back-pressure regulator valve (J 
through the PD meter H). on 
temperature-compensatin: 
d to the 
er on the PD mete 
bv I ‘he meter 1s equipped with a ticket 


Phe AC] pump 1) 


deliver 


] ] 
and permit oll to Pass 


which the devices have becom 


adjust temperature of transferred oil. The regis- 


now indicates barrels corrected to 
printer, 

suction [rom 
BS&W 
merchantable oil 


~the PD m 


to the pipe line at a rate ot approximately 


tO LAKE 


will continue 


e suree tank and through the monitor 


probe § E monitor . the sam- 


scnsins 


° } 1 ] 
pier (now operating ter and the bac K-pressure 


regulator | 


» gpm at a pressure ot 10 psi maximum Pumping con- 


tinues until the liquid level in the surge tank is lowered 


. , , , . , _ 
su fhe lentiv to Cause the low-pressure shutdown switcn K 
I 


located in the pump suction line to terminate that 


i 


. : , 
CVCk The ranee ol the low-pressure shutdown 


to provide sufficient storage in thi 


transie! 


switch is adjustable 


Surat tank to allow the Ol to become stabilized 


Sallpie valve 1S 


Sampler and BS&W monitor. | lic 


In the center ol 


ocated the vertical stream. upstream of 
he. directing valve. However, because the sample valve is 
‘ — 1] . ; aoe 
actuated electrically, it can never take a sample until the 
directing valve is directing oil to the PID meter and pipe 
7 peo, 
line. Electrical contacts located on the directine’ valve 
stem itself serve to control this feature 
] 


BE lt) 
stream at all times while the pump is running. Should the 


BS&W_ content predetermined 
the monitor 


Oil passes through the monitor a vertical 


probe 


exceed some percentage, 

valve B) and oil ts 
tank. At 

delivery to the pipe line is prevented until the oil 

| he be acon sional M is 


this condition 


opens the directing 
recirculated into the surge the same time an\ 


irther 


has been cleaned up activated, 


calline attention to Operating personne! 


may then open valve |N), close valve (G) and recirculate 


surge-tank contents through the treater. Lease production 
will continue to recirculate until the oil is cleaned up o1 


tank 


QO), which will shut in all wells 


reaches the high-level shutdown switch 


] 
tne surge 


Che time) A 


“starts” per day as may be 


Controls. 


many 


program may be set for as 
needed to transfer the 
daily production. There are 96 start points available pet 
24-hour period. 

The “CIRC.” “OFF.” “ADTO" 
set to “AUTO” position, allows the timer to start the 
ACT cycle. When set on “CIRC” position, the directing 


valve (B 


selector switch, when 


will open and start the pump. Recirculation 


will returned to 


continue until the selector switch is 
“OFF” or “AUTO” position. 

After the selec tor switch has been returned to “* FF” 
or “AUTO” position, oil will be transferred through the 
PD meter to the pipe line until the normal low level in 
the surge tank is reached or until the “STOP” button is 
pressed. When the selector switch is set to “OFF” position, 


no starts are possible from the program timer, 
WORLD OIL 
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About the Author 


Paul W. Truman is a senior petroleum 


engineer with Sinclair Oil and Gas Com- 


Fabrication. [he entire LAC! unit is shop-fabricated 
vith all equipment, except the AC’'T pump and pump- 
irt relay. ‘These are contained within a standard gal- 
inized four-door meter house which is insulated and 
trically heated to maintain a minimum of 60° F. The pany in Tulsa. His duties include elec- 
er house, AC'T pump, suction manifold, meter-prov- 


manifold, back-pressure valve and discharee manifold 


(*¢ 


trical engineering, automation design and 
contsruction work in Sinclair’s produc- 
ull connected, wired and mounted by the fabricato tion department. He is a member of API 
and has previously published an article 


on electrical control of LACT units 


steel skid approximately 9 x 3 x 7 feet. Total weight 





nder 2.000 pounds, and total cost is under $3,500 


Installation. [he complete skid-mounted LACT unit is 
oO the leas site and requires no Cof?i- interior Ol the tank should be coated with an CpOxy resin 


t 
Li 


iSLLN transported : A : . 
compound to reduce internal buildup of paraffin, etc. A 


te foundation or lease vas connec tion. Only three pip 


= , : ‘ : st ine 7] ae j ’ ’ . nare 
required in the field installation—one 2- rapping table in !,,-inch increments would be prepared 


in accordance with API Std 2501 to determine the volume 
of the vessel. Only the lowe portion of the tank would 


be used as a surge tank for daily production and auto- 


mnections are 


ch line trom the CLIred ting valve to the surge tank: one 


t-inch line from suction to the surge-tank outlet valve 


one 2-inch line from the discharge manifold to the ; 
matic custody transfer through PD meters. 


pe line connection, All conventional and usual “fail- 1 
é - e * ee : a 
ET ee ee ee ee eee Bem The upper tw thirds of the vessel would remain clean 
and be filled to the upper level on meter-proving dates 
Only tour electrical connections are necessary mM Clie : ‘ : c : 
cea only. For stripper lease operation, the frequency of meter- 
to provide two additional fail-safe features: a ther- : ' 
a, ae proving dates should be determined by the metered bar- 
in the heater to shut down the unit should treate: re 
rels throughput, rather than on a monthly or elapsed- 
eC) re become abnormal, and a high-level float : 
Mi time basis. 
itch on the suree tank to shut in the lease. In addition : 
Contents of the tank would be circulated for one hou: 
otatine beacon lheht to warn of any abnormal condi- } 
A Or 1ionger on meter-proving Gay to insure a mean temper- 
the LACT unit. Of course, a connection must bi é i 
acd ature before proving the meter. Immediately after circu- 
¢ Irom the electric service pole to the skid-mounted mi) as ee 99 ; ° 
: ear see lation, an acceptable “meter factor” could be established 
Electrical requirements are 3-kw, 115 to 250-volt A ‘ ‘ 
age te Both of the preceding methods are now being used by 
e-phase readily available and making it unnecessar\ ; : : P ; 
various pipe line and producing companies, and satis- 
) S POW SeT'V iC ¢ - - ° e . 
factory meter factors are being obtained. The use of 


either method, of course, effects a considerable saving over 


Economics. This simplified installation oreatly reduces ‘ : ee 
oar ; ice i the cost oft providing a separate meter-prove! tank for 
osts of both labor and material. thereby creatine more cs : —, ie 
each LACT unit to obtain a satisfactory meter factor 
ible economics for LACT in stripper lease operation : ; 
It is believed that the greatest opportunity for auto- 
| e interest of further economy in LACT tor small mation in crude production lies in its adaption to small 
,] { { fol] Ineo met] | ire sugeeste tor , ah . : . . 
opera ion he rOlOWINEG methods are uge’ ted Lol leases. lo be of value in small lease operation, the units 
woving temmecatiase-commenantod 0) sents he use 
i! emperature-compensated PD mx ani Phe use ol must be rugged, accurate, capable of long unattended 
method must be mutually agreeable to all parties . 4 . . 
lethod mu eC I lally agreeable to all partie operation with a minimum of maintenance and fit into 


a the over-all economics of production costs. Experience has 
1. On meter-proving day, the pipe line company would hown that use of PD meters provides a most economical, 
irnish a portable master meter to be connected in series accurate and trouble-free means of volumetric determina- 
tion for this type service 


th the | \( | Init dis harge test manitold al Y P up- 
stl hasten ~ ie er: pe qo This article taken from a paper entitled “Application 
hesoune a ET ST ee ee of LACT by Positive-Displacement Meters to Stripper 
cee eT eee Lease Operation” and presented at the Spring Meeting of 
2. A standard we Ided steel stock tank could be modi- the API Mid-¢ ‘ontinent District Division of Production, 


Wichita, Kan., March 30-April 1, 1960 —The End 


mbination surge and prover tank. The 


} ISC aS a COT 


ABSTRACTS OF API PAPERS 


Application and Evaluation of Air-Hammer mian Basin. In some instances, drilling rates with the an 
times greater than with alr 


Drilling in the Permian Basin hammer are three to four 


rilling results indicate that penetration rates may be rotary. Reduction in deviation by air-hammer drilling has 


than doubled by use of the air hammer. This is been excellent within the Permian Basin, while at the 


on comparative performance between air-rotary same time maintaining high penetration rates. Air-ham- 
ng and air-hammer drilling on five wells in the Per- mer bit footage was extended in specific instances and 
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over-all averages Indica muci reater lootage per Dit 
may be expected when compared to rotary air drilling 
Optimum performance of the air hammer is obtained 
O00 and 300 psi air pressure, therefore no 
changes in the normal air compressor services are required 
other than 10 to 20 percent more volume to maintain a 


clean hole while drilling at higher penetration rates. More 


work on design must be done and more evaluation Is nec- 
essarv before the tool generally is accepted by the indus- 
trv. The tool is designed to operate while mist drilling 


but no attempts have been made in the Permian Basi 


toward evaluating its performance under those conditions 
All air-hammer drilling in the tests covered by this report 


was done with the 634-1nch tool 


Air-Hammer Drillir 
Technical Drilltr 

Services, Inc., presented at Southwestern District, Spring 

1960. 


Meetu March 2-4. 
Dalla 
A New Completion Technique—Sand Erosion 

The sand-erosion process and its applications in oil « 
TAS WELIS are practically inlimited lo date. the Sand- 
erosion process has been ised successtully to pertorn 
multitude of both ordinary and unusual well operations 
Some of these are Xf Cl OI il pertol iting ol wells 
n casing ranging from 27e- to 85g-inch and to depths of 
L\ WHI Tee 2 Iracture nitiation perforating of cased 
we IIs to aept IS Ol OU leet ) perforating ol open- 
hol completions WI1U botl the fracture -initiation ana 
conventional patterns tf. scouring and removal of skin 
damage from open-hole completions: (3) under-reamin 
of open hole and cased completions; (6) selective perto- 
rating of 27-inch casing strings in single and multiple 
tubingless completions perforating and testing of 
multiple zones: (8) cutting out and removing scale. 
debris eu irom we! bore: be perforating open - hol 
and cased completions subsequent to cement squeeze 
operations: and (1 yerforating and/or cleaning up 


water or gas injection wells in order to facilitate Myec- 
ion. The use of the process to stimulate formations als« 


may prove Based upon the results ob- 


tained and the potential of the process, hydrault perlo- 


tech- 


] ] ~ 
rating is a significant innovation in well completior 


Sand Erosion. Robert 
( ompany, 
M, é ting OT 


1960, Dalla 


Evaluation of Wells for Re-Fracturing Treatments 


lo determine feasibility of re-fracturing a well to ob- 


tain more successful results with a more suitable treat- 
mcnt the productior history, formation characteristics, 
completion method and previous treatments must be cor- 


related. Much consideration has been given in recent 


fracturing but most studies have been aimed at 


fracturing operation wherein the formation 





since a 


characteristics are assumed to be homogeneous 
large percentage of wells previously treated were frac- 
tured without benefit of the best engineering available. 
trial-and-errot operations were developed, some ol them 
being carried from one field to another. Each field. how- 
Among. the 


conclusions reached by the current study are: (1) For- 


ever, has its own recommended treatment 


mation characteristics influence the fracture pattern 


) 


formed 2) fracture patterns may be altered by the usé 


of selective methods of fracturing; (3) the practice of 
overflushing to move propping agents away from the well 
bore is detrimental to realizing the full productive capac- 


itv of fractures: and (4) past fracturing data will indi- 


. 7 


cate if previous use of selective plugging agents has been 


“a -_ 
effective in causing intended multiple fractures to form 


Evaluation of Wells for Re-Fracturing 
Philip Johnson, Texas Technological College, presented 
at Southwestern District Spring Meeting of API, Division 

l Produ (70M, Mar } 2-4, 1960, Dallas. 


Treatments, 


Production of Dually Completed Wells 
With Tandem Rod Pumps 
Artific ially liftine dual ZONES has proved to be both ecoO- 


nomical and efficient. Citi 


‘s Service Oil Company, since 
1949 has been experimenting with methods of pumping 
deep duals and, 
installation. In 1957. 


in 1956, made their first tandem pum] 
several shallow dually completed 
S and tan- 


wells were equipped with parallel tubing strin: 
dem pumps on a single rod string. All wells were equipped 


The favorable experience of these 


with 54-inch casing 
installations indicated similar applications could be made 
with similar equipment. in deep duals. Greatest advan- 
tage of the tandem rod pump installation is that it is 


more economical as it allows a reduction in the cost of 
trilli ee tallats f en ee 
drilling and completing and installation of artificial lif 


% =e 
equipment, If the parallel tubin: 


4 


the Well IS compreted 
erted to artificial ft without killine the well or round- 


tripping tubing. A disadvantage of the tandem rod pum] 


installation 1s tha 


production control is a problem. Hie! 


pressures in one or the other of the zones may create con- 


trol difficulties. A comparison of monthly direct equip- 


17 


. , ope : 
ment expense, Mmciuadimneg all repalrs, pulling and parattin 


cutting, shows duals to have an equipment expense of 


4 } ] S } 
(1.02205 cents per barrel of oil, and singles an et 


upmer 


expense of 0.02969 cents pe barrels of o1] 


D ia ly ( mf Le fl ¢ a We ll ‘ 
R rd Pun ! 2 M ( B yd. C itte Service Oil Comft a 


API, Production Division, March 2-4, 1960, Dallas. 


A Background for Creative Thinking 


United States’ compul- 


] 


During a period in which the 
sory education svstem was eradicating illiteracy and send- 


Ing relatively high percentages ol the opulation L¢ 


college, the following paradox was taking place: 


@ There were marked decreases in total and per-capita 


U.S. patent issues 
@ A marked failure of U.S. scientists to win Nobel prizes 


for outstandine discoveries 
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e U.S. manufacturers were having increased difficulty in 


- meeting foreign competition 


Thus, it appears that the United States is exhausting 


‘ ne backlog ot creative ideas provided by its ancestors 
, without knowine the meaning of creative thinking o1 
7 he critical relationship it bears to civilization 
From an analysis of thinking in general and creative 
. thinking in particular, it is possible to propose several 
r long-term measures to provide a greater quotient of deep 
' ind creative thought through greater consideration of 
the thought process itself, through intellectual broaden- 
7 ng, and through support and stimulation of individual 
minds 
I 
A Backeround for Creative Thinking, Mercer H 
Parks, Humble Oil and Refining Company, presented at 
Southwestern District Spring Meeting of API, Produc- 
“ n Division, March 2-4, 1960, Dallas 
, 
New Interest in Public Affairs 
Che ‘‘new interest” in public affairs refers to the orow- 
oncern of the business community over its role in 
ters having to do with politics and government. It 
iso refers to the movement now in the making—and 
, ih is evidenced by numerous speeches, articles, books, 
le appearance of new groups and organizations, and 
consultants in the public affairs field 
d Chis new interest is further evidenced by the formula- 
tion of company programs aimed at encouraging greatet 
d ATUL Ipation by emploves in the democrat processes ot 
‘ HIS ‘ ntry 
Why has Continental Oil Company committed itself 
oO a more active role in public affairs? What does it ex- 
i ect from its public affairs program? It can be answered 
r terms of a more self-reliant citizenry, sound govern- 
or even in terms of opportunity or freedom for 
; venerations. One other answer 1s sometimes sug- 
eSTEC to which we very definitely do not subscribe 
s to cre some kind of countervailing anti- 
n force. We ect that approach 
\ yper object oware ch businessmen, includ- 


ine management, may direct their efforts is the main- 
tenance of a favorable economic climate in which 
business enterprise may continue to earn reasonable 
profits, without which our economic system and our form 
of government—and our free American society which de- 


pends on them—would in due time be a thing of the past. 


The New Interest in Public Affairs, Harold S. Skin- 
ner, Assistant to the President and Director of Publi 
Affairs, Continental Oil Company, presented at the 
Southwestern District Spring Meeting of the API, Pro- 
duction Division, March 2-4, 1960, Dallas. 


Conservation—tTotal or Partial? 


Elimination of weaknesses in present conservation laws, 
rules, regulations and practices is the best answer to all 
critics of the Texas oil industry, in the opinion of the au- 
thor. Among the changes recommended are: (1) Pooling 
on the established spacing pattern would be compulsory 
and would eliminate the over-drilling which now prevails 
in townsites and where there are segregated small tracts: 

2) use of arbitrarily selected allocation formulas would 
be discontinued and, instead an allocation formula would 
be adopted for each field that would give to each well 
and tract its fair share of the oil or gas underlying the 
tract, but no more; (3) temporary spacing rules would 
be adopted alter completion of the discovery well in a 
new field and before offsets are connected; (4) any town 
or city in which, or near which, oil or gas is discovered 
should immediately adopt an ordinance which would pro- 
tect the life and property of its citizens from the hazards 
which accompany the exploration for and production of 
oil and gas: and (5) conservation laws would be shored 
ip and modernized to meet existing problems before we 
are faced with federal laws that could and would lead 


to federal control of the industry 


Conservation—T otal or Partial: Michel T. Halbouty, 
Consultant and Independent Operator, presented at 
Southwestern District Spring Meeting of API, Di ston of 
Production, March 2-4, 1960, Dalla 


; INN Ware) 112) 


Rheological Properties of Gel Cements 
| | | Varlous 


lo control lost circulation while cementing. 


as bentonite. pozzolans, diatomaceous earth 


wes such 


sonite are used to obtain lighter weight slurries 
information was available, however, on the viscous 
perties of cements so a preliminary investigation was 


| } ] ] 
» determine the rheological properties of API Class 
i A 


\ Cl s containing ip to tour percent bentonite unde 
ad bottom-! ole temp ratures ‘| he plastic VISCOSIt 
I- { all slurries tested remained essentially constant regard- 


eir benton1 


te content or aging temperature. The 
we value was 56 cp with an average deviation ot 
x” minus 10 percent. Depending upon the aging tem- 
percentage of bentonite in a 
from zero to four percent caused a two- to three- 


ire, increasing the 


increase in yield point. As a consequence, althoug] 
‘ entonite slurry will produce lower hydrostatic gradi- 

1an a neat slurry, little. if anv. reduction in flowing 
0 MAY 
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pressure gradients will be realized when using a bentonite 


SIUrTY 


Sicsloskiat Pstnties dt Od Com, Hie SD 
H ylder and En Sf ] Li id ne Na Lou lana State Unive rsity, 
pre nted at Southern District Spring Meeting of API, 


f Production, March 16-18, 1960, San Antonio, 


Turnkey Slim Hole Drilling in Mississippi 

The cost saving benefits of slim hole drilling, combined 
with the further savings involved in turnkey contracts, 
are accounting for a rapid increase in slim hole comple- 
tions in certain parts of Mississippi. Well depths in the 
areas discussed average 6,700 feet. The turnkey type of 
slim hole contract, where the contractor provides numer- 
ous third-party services, has been particularly beneficial to 


independent operators who, because of lack of experience 
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d muds have been replaced by gypsum- 


pe favored for deep wells: and Z 
surfactants are being used widely and for various applica- 
tions in addition to those for which the products first 
' were proposed 
new drill I (i ! \¢ meht Neslate ( () ‘ 
slim hole route e turnkey feature provides eco- D no-Mud Programs in the Texas Gulf Coast Area 
cal supervision of routine matters that arise on the A. D. Tanner. Gi oe R. Gra Baroid Dizv.. Nationa 
ob such as road and location preparation, running sur- Lead Company. p nted a Southern District S pri 
hace pr nd supervisit id programs, Reduction ot VWUeetn Ari. DBD ? Producto Varch 16-18 
Costs ( thie qe! (>? \ yoxsible \ hie ] » | < ) ()s ; 
| ‘ | when fie MmMak¢e more TAY, Var A> ) / Wi; 
eflicient use of the contractor's equipment and personne 
(Comparative costs shown tvpical savines involved in 
ho Ompietrons ine illustrate d with tabl S and * * ° 
, Application of Hydrocarbon Recovery Units 
inves. Future advances in slim hole drilling perform- 
é ee 
a, ae ae ae Rae , Experience gained at a number of installations in fields 
ince will depend primarily on Improvements In ex- Ae : 
ss "a7 we a .: ene in Louisiana, with units of various types. and ranging 
Stin Nts or developmer of new types otf cutting tools: é 7 i ; 
sad x in capacity from 5 to 24 MMcef per day, has indicatec 
WmMaptil i oOgs an testin aqaevices to small hole ‘ P ° . 
uF ‘ 1) that hydrocarbon adsorption recovery units provide a de- 
operations: an vider acceptance of small casin: 
qr? Dict OTIS 


pendable method for dehydration 


carbon from high 
Turnkey Slim-H D Vf ppi, |. W. Arnold veneral, should be limited to small, lean-gas streams 
MH f eS Maa I) | ae Prese ! at 


and recovery of hvydro- 
pressure gas streams. Application, 1 


i 


Phe 
va nted at South- process is simple and, by using conventional controls. 
D pri \f API. Produ n D operation can be automatic and unattended. Attractive 

Ma 6-18 1960, San Ant Texa 


payouts can be realized with these 


plied and operated, this being particularly true on those 


streams where dehydration also is 
Turnkey Drilling in South Texas 


units if properly ap- 


required, ‘There has 


, . , My) ) 
been a erowing acceptance ol shor t-cvcle, solid desiccant 
| 
‘ : 7 é 1] 
hvdrocarbon recovery units as a part of gas handling fta- 
ne Cos CONnSCH Sness ¢ e ( rit as Nnaustrv i ‘ . : 
cilities for eas-condensate well production. A creat poten- 
( ( ears tas rol qd operators to turn t ’ Ivpe ol , ° - P . . ke 
: tial exists for these units since they not only dehvdrate 
Ke contract |! the ariliin ol certain ol then WeLIS ' . ; = , 
: : the gas stream, but aiso recover | vdrocarbons without the 
Where this has meant shitting of responsibilities fron ' 
: , need for either a large pressure drop or a separate opcerat- 
e operator oO the Ol ( ~ | lexas al I con- oar i ; : ; 
ine staff. Installed cost of the units, used in the Louisiana 
Cctors | ( ( UuIre¢ rice commensurate wit! thre +3 
\ , nelds and reterred to wv thie eX rangvec [rol abou 
I a) | | e( Sul ( Ol? ONE contractors nal- " - 
$30,000 to $140.01 
\ Te S cysts < I neconomic one tol Ope - 
( Ce ors ! x ( ype o urnkKkevV driliins { f Nlica ) H d a ) R l ; R ( 
oy ( rohpab ( ‘ pas reasons | lo avo | a? / H It DeYa le eed 
( CSS \ ot mainta , l , ri tt } 


he to transite! 


Sy \/ {P1, Divi- 
( nsfer responsibility. Operators Produ ~ March 16-18, 1960, San <A 
sin Sout! | CNAs ¢ if rs will hye able to | ive VELIS 
cil led oO! r! t ‘ I Orvins ranste¢ Ol respons 
{ ‘ ( ill ( S ( nd bi vin 
remium fo ( . ( 


Creative Thinking in Daily Practice 
i Texas. Walter Kaltey [ncreasing n 
Hu D 


y man-hour productivity in the United States 
ie ei Cossthvvis Dikstetes as been more than nullified by the 1 
Spro VWeetn AP] 


I asst , Te. 
, f Ire to support this man-hou eriormance despite vers 
f Ob) SC { we re increases in engineering manpower and researc! 
nas Anthrops ogical eV ice nce indi ates | 1 COMPieNn 
I sophisticate Vilizations ne o deteriorate in ca- 
— : 1 for creative thought prior to disintegration. How- 
Drilling-Mud Programs in the Texas , 
C1 are measures WHI can ald 1n ( I elle 
Gulf Coast Area eae Se , 
SO lOnNS yroblems INKIN Experimental! 
\ ( ctices eT] . york supports the conclusion that dire ntentional and 
Cy , ( ( ene i] SUTVEV OT ¢ rrei “CICS ned stimulation of LHINKINe Can produce notable 
a ou e principal changes esults. Efficiency in manufacturing productivity pet n- 
or re ( irs, Progress has beet our, has nearly tripled in the last 37 vears. Paradox- 
oO d solvir oblems as slouehine shale ally. the country’s assets had lost a third of their earnin: 
ssurt rh 1 ture nd soluble salts. The power while productivity and national spending were 
; ; , ; : ‘ -. 4 . 
( ( I ClLOYrS a CIs SS¢ n ae il A: oregated mud rapidly increasing, | SIng tie history of eight lares Ol, 
systems me-treated muds vpsum-treated muds: mud companies, 1t was found that in 1947 it required six dol- 
Cl { How pi ert S Mitt Or ibrication: loss ol ¢ ir- ars otf assets to Proauce a dollar of income; and, alte) 
i | ] ] ] ] ] : }] +f sired : 5 ] 1 47 
ulallolr completion TThulds ine aetalead examples are nilation took its toll. 1 required, in 1996. eleven 194 
~ f 4] =~ ” Te . . s ture ] | . = ‘ ] . 1947 ] l] { a ” : l. 
ven oO ne Plannin l oived in tvpical muc¢ programs qaolars oO produce one | aollar of income, or neariy 
Among tl han n n drillinoe 1 practi , louble the 1947 1 
mon e changes note ( ng mua practices are qaoupbdle ne iva requirements 


WORLD OIL MAY 1960 M 





the 


the country has 


(Considering combined productivity of 


suffered a 40 


men and 
dollars, percent decrease 

tO years, during which time expenditures for engineer- 
neg and research increased forty-told 


reated 


Civilization and in- 


dustrialization have ( 


atmospheres repressive of 


spontaneous individual thought, ‘To correct this. industry 


management must seek the good 1n leas rather than 


new ik 


seeking to destroy them because of questionable or non- 
conforming features. 


Creative Thinking in Daily Practice, Mercer H. Parks, 
Humble Oil © Refining Company, presented at South- 
ern District Spring Meetine of API, Division of Produc- 
March 16-18, 1960, 


afiget | 
tion, San Antonio, Texas.) 


“WICHITA 


Chemical and Mechanical Means of Maintaining 
Low-Solids Drilling Fluids 


Field 


equal, 


experitence has show} that. with othe 


factors 
lowe the 


the 


percentage ol 


the content ol dispersed clay solids in 


I 


a drilling fluid 


The lowen 
the 


problems as sloughing ol 


faster is the drilling rate 


limit of the solids often is fixed by V1S- 


cosity required to control suc] 


shale and the efficient re moval of cuttings from the hole 


Laboratory and field indicate that a 


LEST results low - 


] w , ] 
SOHUdS mud preparea 


with bentonite, a powdered free- 
owing polymer 


‘ 


and soda ash exhibits most of 


the desir- 
able properties of a conventional mud but favors faste1 


dil lling. 
lhe 


ud per ton ot clay, mav be 


vield of bentonite. expressed in barrels of 15-cp 


doubled by addition of thi 


nl In a concentration of 0.05 pounds per barrel and 
soda ash in a concentration of one pound per barrel. ‘The 
solids content of drilling fluids may be maintamed low 
reatment with a hvdraulic cvclone. A 14-inch diam- 
clone wi -inch diameter underflow. a 5-incl 
( er vortex finder and a capacity of 15 barrels pet 
! e removed from drilling mud YY percent of all cut- 
S coarse) ha de mesl 62 microns \ Inique 

Ce ¢ ( ( yc lone tested 18 that Il) id IS rn¢ 

cted fro ( dertlow e teed mud is free « 

( ) ; 1 M Mea Vaintai 


Gf 
II _Ka 
Laboratory Studies of the Effect of Rotary 
Speed on Rock-Bit Performance 
Laboratory data showing the relationships betwee 
beat } Lit ine O eed drilline itt ini 
speed, and rock-bit tooth wear and rotary spee 
it these relationships combine in a manner result- 
agaecreased roe bit footage and increased OSTS 
rotary speeds. Conclusions of the tests indicat 
il bearing revolutions are independent of rotary speed 
e range 160 to 1,060 rpm; (2) penetration per bit 
ition decreases with increased rotary speed wher 
pressure exists at the bottom of the hole: (3) where 


nes always limit bit life, footage per bit is reduced 


gh rotary speeds because of decreased penetration pei 


I 


ition: (4) while tooth wear alwavs limits bit life. 
ige per bit is reduced at high rotary speeds becauss 
olf decreased penetration per revolution and increased 


wear; (3) optimum constant rotary speed for con- 
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stant bit weight decreases if bit weight is increased: (6 


for a given bit weight, lowe be obtained by 


varying rotary speed according to a specific program than 


costs can 


by using the best constant rotary speed: and (7) proper 
weight in combination with moderate revolutions per min- 
ute and good bottom-hole cleaning appears to offer more 
toward reducing drilling costs than high rotary speeds. 


} 


Laboratory Studies of the Effect of Rotary Speed on 
Rock-Bit Performance, R. A. Cunningham, Hughes Tool 
Company, presented at Mid-Continent District Spring 
Meeting of API, Division of Production, March, 30, 31- 
April 1, 1960, Wichita, Kan. 


Progress in the Use of Plastics in 
Petroleum Production 

Laboratory and field tests, conducted over the past two 
vears, were made on the three major types of plastic pip- 
ing materials: (1 
GRP plastic coatings. It was found 
that polyvinyl chloride deteriorated when exposed to high 


concentrations of the diluents in some corrosion inhibitors 


extruded plastics; (2) glass-reinforced 


plastics and (3 


and injection of these inhibitors into water lines provides 


concentrating conditions. A new material, rigid polyethyl 


ene, recently introduced to oil production, can be used 
successfully within the property limits set by the supplier 
and its use in such applications is economically attractive. 


Heat weldine of this new material can be done 


by roustabouts, using simple, inexpensive equipment 


Glass-reinforced plastic line pipe from two manufactur- 


ers and tubing from another have been developed suffi- 


ciently to give satisfactorv service when used within the 


specified limits. [his GRP piping, however. iS more e@exX- 


pensive than a number of other available corrosion con- 


4 ] hl } = | 1? S 
rol methods, For internal pipe coatings, the following 
ly ations are 


appli considered most attractive: (1) Line 
pipe, where a few isolated leaks can be tolerated: 2 
tubing, where chemical treatment cannot be used or at 


best inconsistently administered: and (3) tubing, in wells, 
where the expense of tubing failure justifies the use ot 
both coating and chemical treatment. 


Progress in the l of Plastics in Petroleum Produc- 
n, R. L. McGlasson and W. D. Greathouse. Contt- 
ental Oil Company, presented at Mid-Continent District 
Spring Meeting of API, Division of Production, March 


0-April 1, 1960, Wicl ita, Kar 


Slim-Hole Completions—Planned Selection of 
Pumping Equipment 


The concept of solid sucker rod pumping changes to 


a certain degree when sucker tubes are used and fluid is 


produced through these sucker tubes. Unbalanced hy- 
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AN API FEATURE 
Abstracts 


dra Hic Torces CXISt IN SUCKCI ube mstallations The 1Oads 


vy hvydrauli 


On upstroke and downstroke ure a ected I 
up-thrust and fluid friction tends to increase internal pres- 


sure where the fluid is pumped through the sucker tubes, 


increasing the unbalan | force. A portion of the sucker 
tube weight is required to « rcome this force in certain 
installations on the down-stroke, resultine in flexure of 


the threaded joint. Special sucker tubes have been de- 


signed to assist in overcoming joint failures. A’ special 
application pump and hold-down assembly also assists in 
overcoming this unbalanced load 


Dynamometer cards show that by loading the annulus 


with fluid, the unbalanced forces generally are equalized 


This increases the minimum polished rod load: also the 
peak polished rod load lt illows the « Upment to Oper- 
ate faster and results in greater net plunger travel: also 
reduces the joint failures caused by flexure. A’ special 
crossover-tvpe pulnp allows fluid to he pro uced in the 
annul Is and tie as vented throug! the Su ket I ibes Cras 
is vente ind cas \ s lubricated for be er wear ol 


become available as more installations are 


ing of API, Di yn of Production, Marcel 


1960, Wichita, Ka 


The Appraisal Process of a Management- 
Development Program 

It is essential to the pres nt and tuture health of any 
company that a plan be made to meet the recurrine prob- 
lem of effectively mannine the ranks of management 
It is vital, also, that full opportunity be provided for 
management members to develop their potential abilities 
so they may grow in their assignments and be of increased 
value to the company. One of the answers to this prob- 
em is a formal management personnel inventory and 
development plan which, briefly, would find answers to 
these questions 1) What do we have? It would be an- 
swered in terms of experience, ability, potentiality and 
avallability 2\ What do we need? This answer would 
be in terms of the present and the future >) What 
must we do about it? The answer would be in terms of 
placement, experience and development. The appraisal 
process and the manner in which is carried out is the 
key to an effective management personnel inventory and 


development plan. The top executive needs just as in- 


telligent and speci a balance: sheet is to what his people 
ire, wnat thev are doing and what they 1? do, as he 
does of the products, materials and monev he manages 





Penetration Rates Doubled by “‘Applying’’ Known 
Drilling Techniques in Williston Basin 


The oil industry is constantly being contronted witl 
the problem of reducn drilling costs Jet Dits, low mud 
aed ' cad 1; | 
solids and viscosity. ar improved rig hvdraulics hav 


, . 
been ippied to the dr n practices in the North lioga 


l » percent reductiol ! ! rie This amounted to 
k S$2 I rows “<GavVS dl noe ll out ol 
1 
QO8 ¢ S qui ( ( < Is 
| fo} O1 ' hered 
( a SOI ) OSES is itnered 
oO! ( ( S \ LIS Ise tnes 
ibove a l a yr ( rat ( S Alt oh da 
from only five wells al presented in this comparison, a 
horou examination of wells drilled by other operators 
In the held indicates that these five wells are representa- 
tive ol the drilling performance 1n this area ot operation 


High-Volume Pumping 


High volume pumpin i ugh not new to the oll 
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producing industry, is Decomin more popular because 
i i 

e4 ee cael ES . » ee nos , 

It is One method of decreasin he normal lite of many 


eservoirs and making them more profitable. It is increas- 


ing ultimate recovery trom rvoirs having low recov- 
ery tactors under normal o1 conventional producing con- 
is nel + . . De ceeall ] 
ditions. A typical and popular tvpe of high volume pump 
“a 1 * . . ° . . . . . , 
is the submersible electrical centrifugal unit which has the 
idvantage of bein ible to litt larger volumes of flux 
from greater depths in conventional size casing. Another 
idvantage 1S that lit in be ‘nted tor testing purposes, a 
i 


itor that can save the operator a sizable investment 


PLOULLC ( mna the well Wlil not support ! init of that 


ment of this tvpe for an initial period of 30 davs and. 


proves to be applicable to the lifting problem in- 
volved, the pump is purchased outright with the rental 
; 


charge credited to the purchase price. Field performance 


and typical operating costs of certain high volume pump 


installations are presented whi hy s] OW the CCONOTIL ad- 
vantages of this tvpe of unit. The high volume pump is 
1 means of increasit iltimate recovery and justly can 
be considered a form of secondary, ecovery 


High Volume Pumping, R. W. Parker, The Ohio Oil 
Company, presented at Rocky Mountain District Spring 
Meeting of API, Division of Production, April 20-22, 


1960, Casper. Wyo 
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And Now—Complete Automation in Waterflooding 

Major gaps have been closed, during the past year, in 
the automatic operation of one of the world’s largest 
water floods, the North Burbank (Oklahoma) Unit. To 
old devices and equipment has been added a combina- 
tion of new mechanical and electrical contrivances that 
permit operations to continue essentially unattended ex- 
ept for preventive maintenance, equipment failures and 


major changes in conditions. The Unit now produces 


25.000 barrels daily of oil and 165.000 barrels 


more than 
f water. Some 250,000 barrels of water are injected daily. 
\utomation has been applied to tank batteries, oil treat- 
Nn lease 


automatic custody transfer. gas venting and 


ules. water clarification, relief and oil skimmine. water 


injection and related auxiliary equipment. Among im- 
provements being planned in 1960 are improvement in 
stuffing-box equipment on producing wells; application 
of manometer-type controls to tank battery relief tank 
operations and trouble alarm signals; improved tank 
cleaning devices and procedures; application of transis- 
torized circuits to LACT instrumentation; and expansion 
of the use of improved chemical proportioning devices 
for crude oil treating 


(And Now-—Complete Automation in Waterflooding; 
E. E. Clark, Phillips Petroleum Company, presented at 
Rocky Mountain District Spring Meeting of API, Divi- 
ton of Production, April 20-22, 1960, Casper, Wyo.) 


OTHER PAPERS. 


Spring Meeting, Southwestern District, Division of 
Production, Dallas, March 2-4, 1960 


Surface-Equipment Corrosion in West Texas, by Jack B 
Collins. Paper No. 906-5-A 


Some Biological Aspects of Oil Production, by Paul A 


Little. Paper No. 906-5-B 
Dynamic Loads in Sucker Rods, by Joseph R. Norton 
Paper No. 906-5-( 


\ Review of Oil-Field Automation, by R. W 
Pape No. 906-5-E 


Jasper 


The Implosion Method of Improving Well Injectivity, 
D. D. Setser P. Moran. Paper No. 906-5-H 


and | 


High-Density Polyethylene Pipe in the Petroleum Indus- 


trv, by Leo B. Croley. Paper No. 906-5-P. 


Casing Corrosion Experience in the Permian Basin, by 


Flovd Thorn. Paper No. 906-5-] 


Some Unusual Problems of Deep-Sea Drilling, by W 
Bascom, J. McLelland, E. E. Horton and | 
Not preprinted 


Lampiett 


Spring Meeting, Southern District, Division of 
Production, San Antonio, Texas, 
March 16-18, 1960 
Proper Preparation for Drill Stem-Testing, by G. E. Wil- 
nd ] R. Holmes Paper No. 926-5-D 

Development and Exploitation of Water Resources, b\ 

| Koenig. Paper No. 926-5-H 
Purchase of Gas Supplies in Place, by |. | 


\ Chemical Method of Inhibiting the Deposition of Par- 
ulfin, by ( | Parks Pape No 996-5-] 


Spring Meeting, Mid-Continent District, Division of 
Production, Wichita, Kan., March 30-April 1, 1960 


Tubingless Well ¢ ompletions, by Truman T. Branscun 
Paper No 851-34-E 
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Case History—Peace Creek Viola Waterflood Unit Reno 
County, Kansas, by H. J. Lucchi. Paper No. 851-34-F. 


\ Case History of the Chitwood Simpson Sand Water- 
flood, by Dan A. Langford. Paper No. 851-34-G. 


Potentialities of the Lansing-Kansas City Formation, 
Hall-Gurney Field, Russell County, Kansas, by C. H 
Riggs, R. V. Huff and D. C. Ward. Paper No. 851- 
4] 


A Study of Reservoir Characteristics in Three Problem 
Waterfloods, by Don R. Holbert and George A. Zeito. 
Paper No. 851-34-K 

Well Stimulation by Hydraulic Fracturing, by F. |. Shell 
and O. K. Bodine. Paper No. 851-54-M 

Portable Filtration Instrument Featuring Rock Filter, b\ 
J. P. Gallus. Paper No, 851-34-N 


Spring Meeting Rocky Mountain District, Division of 
Production, Casper, Wyoming, April 20-22, 1960 


The Turnkey Drilling Contract, by Robert O. Frederick 
Paper No. 875-141-1 


The Importance of Corrosion in Waterflood Operations, 
by H. E Paper No. 875-14-B 


: * 
Greenwell 


Development and Operation of the Cottonwood Creek 
Field, by Norman L. Ness, Joseph F. Mueller and 
Charles ] Bovce Papet No. 851-14-D 

\ Test Installation of Coiled Aluminum Pipe with a 
Cable-Laying Plow, by M. E. Carlisle. Paper No. 875- 
i4-H 

Water Shut-Off Techniques, by Charles Sufall. Not pre- 
printed 

Oil Well Abrading with Sand Laden Fluids, by E. W 
Moore. Paper No. 875-14-K 


Mechanical Reamer for Preparing a Well Bore for Hy- 
draulic Fracturing, by J. L. Huitt, J. L. Pekarek, V. N 
Swift and H. L. Strider, Paper No. 875-14-]. 
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Five strings of 23g-inch OD tubing run inside 95-inch OD casing made the quintuple 


completion possible. Note the five individual tubing hangers. 


Sinclair completes world's 
first quintuple string well 


Five strings of 23-inch OD tubing and six hydrau- 


lic packers used in unique offshore completion 





S () G ( Lhe iW ple ¢ s loc ( 
( { ( | ( tr yl co % Hshore I é ( ( i 
well in the Gu ot Mexi Lhe well was drille illy anc 
OC SO439, Well 6. Ble Field, 95g-inch OD 47 pound oil string was 
| ene Is eat Are Cott shi Louisi- set and cemented 
e first we ! troleum Six hvdraulic packers were used to 
( ( roe s olatt ( producin intervals Pw 
l mn oO by ( nele string packers were run on bot- 
( trings ol ro ICLIO! tubimmn Or and the two iowel ones 
| nture operat 
( ! ( al Yh Te 
( ( Par ( ) ( Dal es 


\ complete technical-operating 


article covering all phases of the 
Production Company. Sinclan 


Peopk 
(i) and Gas Company ana 


industry's first quintuple completion 
Son10 will appear in the June issue of 
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completed as alternate zon comiple- 
tions. ‘That is, when the lowermost 
zone 18 depleted, a plug will be run 
in the No. | tubing string to blank off 
the lower zone, A slidine sleeve opp - 
SIL the second 7ZONC will be opened 
produced 
through the No. 1 tubing string 


and this Zone will be 

Other downhole equipment used 1 
thre completion consisted of a landing 
nipple, flow coupling, blast joint, slid- 
ing sleeve and safety joint installed 
between each pac ke Also. an adjust- 
able union was used to connect tubing 
between packers where required. Dis- 
Lance between the quintuple packe 
and the lowermost single packer was 
approximately 2,600 feet 

Power operated multiple slips were 
used to support the five tubing strings 
while running in the hole. A’ strippe 
type blowout preventer which ts 
equipped with a five port. strippe 
ibber was used for well control 


Approximately 30.500 feet of 23¢- 
inch OD tubine was run in the hole 


in 42 hours. The five strings consistec 


of 23-inch OD plastic coated inte- 
ral joint tubin ll pipe was hvdro- 


statically tested to 6.000 psi while gco- 


In the hol 


Thi ( I rit ibine unger Cc ~ 
sted ol a mothe hangve with Ti\¢ 
openings for the ndividual tubing 
angers. The mother hanger was 


laced on the five tubing strings wit! 


he slot opening on the side of the 
] 

anger tacing in the prope Cirecti 

for landine in the tubine head. The 

ibing strines had been properly posi- 


I 


the No. 1 tubn 
string when pipe was first run. Thi 


} 


naw ildual 


tioned by orentin 


tubu 7” hanvers were made 


macd in the mother haneel 


\ single block Christmas tree com- 


posed ot five master valves then was 
nstalled. Another identical blo 
vas landed and flanged o1 rs 
DLOK OI va S: lUS, Cal one was 
equipped w double mast LV 
Wing valves were used t omple 

( ree 

Phe 11 “ppg mud was Cispiaced 
with 11.2-ppg¢ CaCl. solution by re- 
verse circulation out the No, 5 tubing 
string, After the casing and No ) 


string had been completely displaced, 


the quintuple pare ker was set by arop- 
pine a ball down the No. ) string. 
Phe remaining strines then were dis- 
placed and packers were S€tU. 


The well then was swabbed in and 
The End 


placed on test. 
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PART 1 


* h * 
How to establish well-density control 
® What are the pitfalls to watch in preparing pooling 
declarations? 
® How can they be avoided ? 


You will find the answers in this highly informative report 
on the three most common lease consolidation methods 


Editors Not l oday there are approximately &U( As a service to those seeckine information on well- 
ect } ditimate recovery by poolins density control, WORLD OIL is presenting this two- 
prarreO? a is supply in the Unitea part series describing the three most common con- 
\ f é ; fy)f/ h t] } (/ ] 
‘ ed el x tractural methods. 
( mha ( ? ? 1O4§ Thi ast- ( ? : : ; : : 
Pooling declarations are described in detail in the 
) ) mots naica nm « 
siealt iataee esata , rome ae following article. Next month the two remaining 
Qha a Lu r) nNrlere re ¢ Omi- ~ 
i? a eff ¢) f q/ ? Pre t hi d i ill by de ( ribe d 


By John H. Folks, Central Division Landma POOLING DECLARATIONS 


Humble O © Refinin Compan\ Of the 
( Livisior Oklahoma ( 


three methods to be discussed, the declaration 
of pooling is the most practical and economical. Since it 
as the effect ot vesting ownership, it should be emploved 


only after thorough consideration, and only by those 





. MON contractural methods of accom- skilled in its usage 
WeH-CGensity CONUN Alt \ pooling declaration is a written Statement normally 
repared by the operator, which outlines the purposes, 
e } ( ( “— ° . ° ° ° 
desires and intention of the parues, together with specifi 
e \ eferences to the leases described and the unit area to be 
established by pooling. 
® The commu: . he right to rely on such a declaration must be found 
o 
Why the Trend to Well-Density Control? 
OPERATIONS are adding hundreds of millions ot initial development willing to recognize the marginal 
tO the hqul vdrocarbon reserves of the United status of a reservoir. In too many instances the effort to 
S 1i¢ ine 1cicill substantially te thie ncomes ¢ bstitut ] well in {-~» +f 1" r|\YY) { —, | 
ale 7 ‘ : : - : SUDSTITULE CLOSE Well Spacing 1)! Init Managemen and 
: ; ’ pressure mainte nance has caused the waste of many mul- 
\ ] \ } . } } } 1° +? 
Pt eee ne Senn : ions of barrels of oil and gas in the less prolific fields « 
( creased numbers of barrels « Oll ¢ . ’ 
, 1¢ | nited States 
( Oo De I quced, he substantia ncrease I , , ; ‘ , . 
It is in matters such as this that unit operations s 
Ol natu LS¢ n¢ quehed na il gases a ; 
as a practical way to substitute conservation tor destruc- 
avi Ol na il Gas 1Or Sale to pipe lines re p- a 
a substantial accomplishment in conservation, In Ve COMPCtITiOn. 
mber of instanc lfur recovery operations result The time to plan for unit operation is early in_ the 
WC l | IPIStLAaAlTICCS Still I ( ) I\ } 1 « it S » i 
init wreements cit velopment of a field so that wide well Spacing may 
Unit operation is particularly well suited to marginal occur with the remaining wells to be drilled, located 
Ids, particulars when operators are at the time of the most effective sites on the structure 
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ise. In other words, the lessee must have paid tor 


ht at the time all other rights specihcally set out 


Pooling clause. | |i: re several reasons why pooling 
iuses work to the advantage of the parties concerned 
( i 
ts sed premises offset so that drainage 1s 
iking place ie lessee may find unitization completels 
The qu ( 


2. As a result of the division of rovalty interests. 1t 


Ss ( nusual tor a year or mor tO pass during whicl 
Let efforts are made to secure all of the signatures 
to a voluntary unitization agreement 


3. Also, the drilling of an 


iyved pending outcome ol countless contested hearings 


individual unit may be de- 
bodies relating to establishment of 


drilling units for an entire reservol 


Briefly stated, the oil and gas leasing clause grants the 


essee power to consolidate the lessor’s mineral interest 
with other mineral interests to form a drilling and _ pro- 
lucing unit——and give him definite and flexible right to 
DOO! a rie Irie ne lease Ss iken 

hus, to the operator interested in proceeding with 
wderly development, the pooling clause is an invaluabl 
ud 


Use and effect of the pooling clause. The courts have 


it : lCTAaLly qd that the essee must exercise Good 


n tl rormation I nits wel relyin ipon poolll 


It is presumed that including acreage into a unit whi 
{ shew 
cross a tault or <« Olt structure prior to wildcat 
lrilling would constitute an act in which good faith 
vould be subject to question. Or. if. after establishing 
— 
yroductio! LCSSt Sri Gd ittemp oO include acreagt 
vhich had been proven nonproductive, surely such at 
1 ; } r 
icf ( rye the suprwect o serious question 
\ . } ] | ‘ 4 
lar pooling provisions horize consolidation o 
iseholds with othe easeholds, A strict interpretatior 
perm Zation ol SS nal all at nas 
] 
) ( DY il] re eases irectec 
] 
courts Nave nerallys Nek nat since the ICases 
| = 1 
! n provisions ti partial assignment, such a stru 
i 
y? on vas ne r nte! | e parties, ind h Ve 
ye} nits to be formed of tl size existing in tl 
eld. Whether a unit s { n excess of that authorize 
nor! uiV DOV irre liar lara. sections along Col 
reap ; 
nes vould be construed as valid 18s not Known 


Contiguity of pooled tracts. In the absence of a sp 


clic Provislor if one would ask 1 all of the racts which 
( ) ) ( I he ( ry CONLIGUOUS oO one 
ino eC! quIC! ‘ 0) ( ( returned I | LS 
' 
| e danger i rel I neral s ements made 
, 
I¢ C0] ? _ 
, 

| r t reas ibleness s to be the onlv su 

( 

\s an ustration ooling of noncontiguous tracts 

| l | ] 
ould De very reasonable in certain circumstances and 


be to the best interest of the lessor In the development ol 


certain is fields in the state ot Kansas. field rules have 
been established by the Corporation Commission provid- 


1 upon 640 acres 


Ing I in allow ible basec 


not be eld by 


The average lease probably covers a 160-acre tract, o1 
less. Orderly gas development demands that drilling units 
of 640 acres be established. In fact, in most instances one 
vas well to 160 acres receiving a one-fourth allowable 
would be uneconomical 


As the fields are 


developed, tracts become isolated 


- ; : . : 
vecause of the diversified ownership of the leasehold 
interest loward the end of the fie ld’s development it 
might be necessary to place together four separate non- 


contiguous isolated tracts of 160 acres into one pooled 


unit with each of the noncontiguous owners drawing his 


ras from a single well placed upon one 


fair share of the 
of the tracts 


; 


ie necessitv for the formation of such units has been 


recognized by the Kansas Corporation Commission, and 


in such instances of hardship, xcepuions granted to the 


field rules are not uncommon 


Necessity for complete pooling. A great responsi- 
bility rests upon the operator preparing the pooling dec- 


laration to insure that every rovalty interest within the 


proposed unit is effectively unitized. The inclusion of a 


tract which does not authorize pooling, or which is not 


therwist causes the 


otn consolidated into the proposed unit 
I I 
. = 
pooling to tall 
In i Louisiana Case Poot! was attempted when one 
olf the eases within the proposed unit did not authorize 


poolin The court in reterring to the leas clause 


said, “Obviously, the only meaning that this provision of 
he lease could have was that the lessor granted to the 
lessee authority to combine his lease with any other land 
wr leas I e vicinity which tl company lso had 
i ) \ ) I Zt 


Holding of outside acreage. \\ lien only 


portion ol 
i 


the leasehold is included within a pooled unit the iestion 
immediately arises as to the effect of such pooling on 
Will production within the pooled unit, but not upon 
1 portion ol at ease in question, hold iat portion ol 
7 1 ] ) 
ne lease yLITSICe ~ the pooled unit In the absence of a 
| ] ¢ + ; 
provision in the lease to the contrary, the courts have 


{ ] l 1] ] ¢ ] thy t} 
iniiormly held that production anywhere within the 


pooled unit will hold not only that part of the lease fall- 

ing with the boundary of the pooled unit, but also will 

hold t } Do! Ol ) PASE vhich es outside ot thi 
Tele) { Init 

inguage Of the p line clause should be st idied 

I Instance to Insure compliance with the intention 

) 1 ° ] 4 

yf th yarties as expressed therein. By the inclusion of 


within thi pooling clause thi parties can agree 


, ° 3 ] ] ’ 
that the acreage ivinge outside of the pooled unit shall 


production 


lelay re ntals shall be required to be paid on such acrea 


outside the unit 


In the absence of express language in the lease to the 


yntrary 1t may be generally stated that either the com- 


mencement of a well or production within a pooled unit 


I 


will hold and extend the terms of all portions of leases 


vhich contribute lands to the pooled unit 


Exercising the right to pool. Whether preparing a 


] 


declaration of pooling or examining a declaration pre- 
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pared by someon ewe. there are two precautions that 


should be taken 


First, an examination of the particular pooling clauses 
found in each lease must be made to determine if it 
contains the night to form the particulan type ol pooled 
nit desired 

Second, an examination must be made to determine 
e source ol the powe! conte rred upon the lessor which 

thorizes him to grant pooling rights in the oil and Gas 


least 


Examination of clauses. As an « xample ot the need for 
careful examination, one pooling clause in wide use states 
that the size of the unit cannot exceed the minimum-size 
tract on which a well may be drilled under the laws. 
rules or regulations in force at the time of such pooling 
yy unitization 


‘Lessee 1s hereby given the right at its option, at any 
time and from time to time, to pool or unitize all or any 
part or parts of the above described land with other land. 
lease. or leases in the immediate vicinity thereof, such 
pooling to be into units not exceeding the minimum-siz 

ict on which a well may be drilled under laws, rules. o1 

rulations in force at the time of such pooling or uniti- 
zation sc 

[his provision often renders the pooling clause useless 


As an illustration. in Oklahoma this provision, in the 


absence of spacin limits the pooling to a 10-acre unit 
In the event ol production encountered below 2.500 feet 
ind to a two and one-half acre unit in the event of 
D iction above 2.500 fee 


Since, under the applicable rule in Oklahoma, the 
Corporation Commission may grant an exception and 
allow even greater density, the reliance on such a pooling 
clause for even 10-acre spacing would be unwise. 

In Arkansas, in the absence of spacing, a wildcat unit 
could not exceed 10 acres. In Kansas, where wells may 
be drilled as closely as the operator may desire, the clause 
has absolutely no effect. 


Power of lessor. Where did the lessor get his right to 
grant the pooling clause? If he has the fee simple title. 
no question arises. If he has a lease covering a life interest 
joined in by the remaindermen, no question arises. 

Sut what power does an executor, administrator 01 
guardian have to grant a lease containing a_ pooling 
clause covering the interest of the estate in the absence 
of statutory authority? The problem is the same whether it 
concerns an estate subject to administration by an admin- 
istrator or executor, or whether it concerns an estate 
under a guardian of a minor or incompetent person. 

The State of Texas, by statutory enactment, has au- 
thorized the inclusion of the pooling clause in an oil and 
gas lease executed by personal representatives of the 
estates of descendants, minors and incompetents. Prio1 
to statutory enactment the Texas court had reached the 
conclusion that the pooling clause granted in such a 
lease was invalid. 

Although no other courts appear to have spoken on the 
matter, the serious question involved has been recog- 
nized. One may also question whether a general unitiza- 
tion statute authorizing the probate court to approve 





What to Include in a Pooling Clause 


CERTAIN BASIC elements are necessary in a_ pooling 
clause so that rights may be safely executed. A good 
1 ? 
( swe should set forth in specie terms: 


1. The right to pool all or a part of the acreage cov- 
ered by the lease. ‘Vhis provision avoids a question as to 
lessee’s right to include a portion of the leasehold 


ses within a pooling unit, thereby leaving a portior 


2. The right to pool any one or more zones or for- 
mations. 


3. The right to pool at any time. The inclusion of 
rovision removes any question that I! ight arise as 
ult of the exercise of the right to pool after a well 


Clh COMDpIe ted 
i 


4. \uthority to establish size of the unit. Recom- 


d limitations are 40 acres in the event of oil and 

+} { ] ‘ > 
) ne event ol gas and/o1 iS condensate. with a 
nce sufficient to cover acreage variations due to 


ar governmental sections (usually 10 percent 
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5. A statement in the clause that a well anywhere 
on the unit area shall be considered, for all purposes, 
the same as if such well were located on any portion of 
the lands covered by the lease. This insures that drilling 
operations and ensuing production will perpetuate not 
only that portion of leases in the unit, but all contribut- 
ing leases which fall] outside. 


6. The manner of exercising the right to pool. 


7. The method of terminating the pooled unit. Al! 
of the pooling clauses must contain a similar right of 
termination, or consent must be obtained from those 
parties whose interest is not covered by a clause per- 
mitting termination 

Any effort to draft a clause which sets forth the main 
elements in detail will result in a lengthy clause. 

Phe draftsman has the choice of a lengthy clause which 
will delineate the rights of the parties and avoid litigation 
or a short clause which has the effect of inviting litiga- 
tion This choice is often made difficult by the fact that 
the modern oil and gas lease form appears to be growing 


bevond the limits ol the desired single page. 
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particular unitization will also have the effect of authoriz- 


Nonparticipating royalty. |t is cenerally accepted that 


hile t holder of the leasing rights may execute a valid 
) rie Se ( ! rie I Vie 1 nonparticipat- 
’ } nee iv not Ol Sti roVv- 

is Gio \ Tile ‘ I 1 COMMUNITY Cast 


( ‘ [ O Apporwuo!l ( LO! 

) ( ‘ mo I rs by I 1LOTCE 
ress ! ) n ol his subye¢ 

( [ OoOlNe provisions Inco 


Term royalty. Attention should be given to the possibl 


, 

i'¢ Ol \ on ng Clause Coverin term-rovaltv interest 

, , 

Ss us for the SSE secure execution of the least 
ris by, ] . t +} t ? ¢ amt Lot } ¢ 

| y DV I howd Oo he erm-roval yY interest, yu 

. ; 
il » PVN ( ) rie ( I ? CTSLO!I wy ll eres 
| : ] ; 
ques rn S S oO I elles ol i¢ wonder ol 
vner OT re rs1or I nteres na lease wh 
ontains a poolu ( St ( older ol Crm -rovalty 
| 

terest 18 ISULaALLY ranted i rovalty for a fixed per1od 

rie is ton therealtter as mas COV red by the interest ire 
PPOCTLLC 
] ; } , 

SLI ais a ( cic’ I WOOTCE unlit ana pro- 
( T s ( s I inds, term interest vould 

i bal CO! rite QT le Ol Droauctllol It pro 

I 

CLO! WILT I Ss ror nas other han Na 

overed by term-royalty in res has been eid tha 
term interest 1s perpetu ad because he owner ol rever- 
sionary interest signed or ratified a lease which con- 

uned a POON ¢ LLULS¢ 
, l ] ; 
The more pertinent question is whether the owner ol 
I 


term-mineral interest can execute a lease containing a 
pooling clause without consent of the reversionary 1n- 
terest, and thus perpetuate his term as a result of produc- 


| 


tion from « so formed. A ‘Texas 


/ 
7 


1 1 , 
aecision seems to hoid that he can, the court stating that 
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it there are no restriculons In conveyances creating tern 
interest the owner of such term interest has a right to 
enter into pooling agreements for the unitization of his 
interest and that production from such pooled units, re- 


} 


rardless of where produced within the unit, will per- 


Overrides and oil payments. ©! interest is the effect 
f the pooling clause on an overriding-rovalty interest o1 


| Dpavinen 


clause when it Was 


If the lease contained a pooli 
‘xecuted, then subsequent overriding royalty or oil pay- 
ments on thre lease would he subriected to the apportion- 
ment of royalty occasioned by formation of a pooled unit 
Thus, 1 ht be luded that iding | 

US, It ment Hbe conciuded lat an overriding royally or 


] 
| 


paviment would not be subject to reduction by ap- 


. 1] 
portionment if the pooling clause were added by an 
unenament to the lease which was later 1n time than the 
reation of the override or oil payment 


However, to be considered betore reaching this conclu- 


a Texas case holding that in the event ot 
unitization, the owner of an overriding-rovalty interest 
is entitled to payment based upon the royalty attributable 


1 } 1 1 
] 


; 
to the lands burdened by the override trom a well on 


Termination of the unit. If the Louisiana court is cor- 


reet in the conclusion that a unitization by use of the 


yoolin lause can only be effected when all of the lands 


} ] 


vithin the proposed pooled unit Nave been unitized, then 
I 


t should logically follow that t xpiration of a lease 
vithin the pooled unit would automatically terminate 
the iit 

Often. after units have been pooled. drilling 1s not 
commenced as soon as is anticipated. In the interim, if 


a lease expires, the unit automatically terminates. If a 
new lease is obtained covering the expired interest, or if 
an extension of a lease coverimg an expired Interest 1S 
obtained, then poolin should be re-effected by an entirely 
new dee laration. 

When a termination results in the foregoing manner, 
the lessee may also file a new declaration which would 
ilter the size or shape of the unit. Other than by lease 
expiration, in the absence of express authority in_ the 


pooling clause, would seem that the only means ol 


terminating the unit is by consent of all the owners of 


¢ 


an interest in the unll 


Declaration of pooling. Many lease-pooling clauses 
provid that pooling shall be effected by filing of record 
of an instrument describing the pooled acreage. When 
pooling clauses are silent as to means ol acknowledging 
x declaring that a pooling has been effected, or when 
the clause is limited in instructions, the pooling declara- 
tion should, nevertheless, identify leases affected by the 
pooling, recite the legal description of the pooled unit, 
and state that the purpose of the instrument is to effect a 
pooling of the unit described in conformity with provi- 


sions contained in the respective oil and gas leases. 


TO BE CONTINUED 
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Here's how to... 


Deepen small cased wells with cable tools 


One Oklahoma operator has used cable tools to 


deepen a shallow well equipped with 42-inch and 


22-inch casing. Total cost of the operation was 


approximately $895 


By L. E. Collins, Petroleum Engineer 
Collins Oil Company, Tulsa 


PRESENT ACCEPTED methods of com- 
leting oil wells in relatively shallow 
ireas with }1 >-1nch casing h iS pl = 

ted SEV ral problems lor producers 
Che most important problem has been 

» develop a feasible e¢ onomk proce- 
ire for deepening such completions 
Most prod cers and contractors con- 
dered deepening operations imprac- 
( n small pipe and usually recom- 
nend drilling a new hole to test 


leeper tormations. However, Collins 
Oil Company has successfully deep- 


] 1] 1 hol ] P 
nea 1 Sali Casea hole ana tested 


ower sands by using cable tools. Total 


of the deepening operation was 


‘i ) 
\ hole cased with 14-inch pipe 
iy be deepened with cable tools if 
ninimum bit tolerances are main- 
d. Bit diameter must be main- 
ined at a minimum of 334 inches 
nside +144-inch casing. Water and cav- 


ing may be controlled with a hole full 


er 


Essential information about deepen 


tions is exceedinely difficult to 


Okla.. area 
hen drilling in with a wet or cavy 


ole. To overcome this objection, 2%- 


na 


in the Bird Creek, 


nch casing may be run and cemented 


IDO} the top ol the zone of interest. 
taining samples below the 2'/2-inch 
‘with a 114-inch diameter bailer 
ents no problem. Fluid fill-up, 
ires, water-oil contact etc. can 


termined as readily as in a larger 


lhe mechanics of completion in the 
small hole would be similar to meth- 


ods used in larger holes. Fracturing 
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and clean-out procedures can be fol- 


lowed in the conventional mannet 
Conventional slim hole completion 
pumping equipment can be used to 
recover the oil. Pumping or flow ca- 
pacity is ample for most areas 

The economics of cable tool slim 
hole drilling and completion are at- 
tractive as compared to drilling a new 
well. A general rule of thumb used 
here is that if the estimated cost ot 
deepening is not greater than the sal- 
vage value of well equipment, the 
operation should be feasible 

The production of a well in the 
Bird Creek field north of ‘Tulsa, Okla.. 
had declined to a point where operat- 
ing costs were approaching income 
The well had been producing from 
the Bartlesville sand at 1.150 feet. The 
top of the Burgess sand (underlain by 
the Mississippi lime Was located al 
approximately 1,400 feet. Both of 
these formations contained potential 
producing intervals. 

Several adverse factors were pres- 
ent. A 44-inch O.D. oil string had 
been set and cemented in the Bartles- 
ville sand at 1,150 feet. The geology 
of the area was complex and the cost 
of drilling a new well to the lower 
formations was not justified on the 


basis of geological and _ production 
data available. Water in the bottom of 
the Bartlesville sand and a cave above 
the Burgess sand were known to exist. 

A cross-section of the different pipe 
and bits required was used by rig per- 
sonnel so that a close check could be 
maintained on tolerances at all times. 


A 334-inch bit coated with tungsten 


- i0Z Casing To 32 


| 
s x 


-82 Casing To 400 
iN 


- at Casing To 1150 











Cement 


-25 USE Tubing 
With 3.668" 
Couplings 


1150' 


-Gement 
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Bartlesville 


Water Sand 
i “ 
23 Line Pipe 


To !1400'* 
Cave 

> 
33 Hole 


r 2} Hole 























Burgess Sand 
Mississippi Lime 


*2 469'1.D. And 
3.375" Couplings 


~ 37'= 


1437 TD 


FIGURE 1—This schematic drawing 
shows the various hole sizes and casing 
strings used in deepening the slim hole 
completion. 
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FIGURE 2—Here is a comparison of the cable tool bits used below the original 42-inch 
casing string. The 334-inch bit (left) was used to drill 250 feet to the top of the Burgess 


sand. The 2'-inch bit (right 
lime after the 2'/2-inch casing had been set. 


carbide was used to increase the drill- 


ine footage per bit and simplify main- 


taining a full gage bit 


After drilling through the Bartles- 
ville formation the fluid level was al- 
lowed to stabilize at 300 feet. Ben- 
tonite was added to the drilling fluid 


at this point. Bit size was double 


! 
checked on each run to maintain con- 
stant hole size. Only one bit was used 
during the entire operation. Drilling 
progressed at the rate of 55 to 45 feet 


per 8-hour period with no night work 


rer uired The top of the Bb Irgess sand 
was reached successfully with no 
trouble 


In order to salvact au t14-inch 


casing the operator parted the pipe 
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was used to drill the Burgess and the upper Mississippi 


above the original cement top. A 


1.000 foot string of 21-inch, Class B. 
heavy line pipe and 400 teet of 2'4- 
inch upset tubing then was run to the 
bottom. The line pipe was run first 
since collar tolerance was greater and 
because 24-inch upset tubing could 
not be ripped with cable tools if it 
were to be salvaged. Approximately 
LOO feet of the 


since the salvage loss. if the well were 


string was cemented 


dry, would be small compared to the 
cost of cementing after a pay zone 
was encountered. Five sacks of ce- 
ment were used in the operation. 
The following tools then were as- 
sembled: A swivel rope socket (for 


34-inch line). jars, stem consisting of 


two 1) g-incl polish rods and a 6-foot 
bit dressed to 2! 4-1 h diameter All 
tools joints were 15/16-inch API pin 
and box. Over-all leneth of the drill- 
Ing tools was 28 feet. The swive! rope 
was used to assure a clean, 
hole. The 2'%-inch bit 


equipped with a 2-foot water course 


socket 


round 


was hard faced and dressed. The 
bailer used in the operation was 1'4- 
inch OD and 24 feet long. The ad- 
vantage of maintaining tools to mini- 
mum tolerances was evident on one 
fishing job when a section of 14-inch 
pipe with a welded coupling was used 
as friction socket to recover the sten 
and bit. 

The hole was swabbed dry and the 
214-inch bit installed. After reaching 
the Burgess. samples were taken ever 
two fect. A very limey Burgess sand 
was drilled from 1.400 to 1,422 feet 
No shows were evident in the Burgess 
sand. The Mississippi lime was topped 
at 1,422 feet. Scattered production in 
the area from the top of the lime 
prompted the operator to drill an ad- 
ditional 17 feet of hole. Due to the 
hardness of the Mississippi lime, tool 
joints were checked for fatigue fol- 
lowing each run 

The hole was condemned dry ata 
total depth of 1.437 feet. Since the 
14-inch line pipe was on bottom the 


operator was able to rip apart and 
pull 1,300 feet of pipe. The t'4-inch 
casing, previously parted, was pulled 
and the hol Salvage value 
of the 41-inch casine was sufficient 


to cove the cost ol deepening and 


plu: ved 


testing the lower intervals 

Although no commercial production 
was encountered in this case. it is felt 
that the operation was successful from 


an operating standpoint 
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uminum drilling platforms prove 
successful in Lake Maracaibo 


Two years of operation have demonstrated satisfactory corrosion 


resistance, more than adequate strength and ease of installation 





[wo aluminum template offshore drilling platforms are shown on a barge awaiting 
installation in Lake Maracaibo, Venezuela. The crane is lifting equipment onto an 
offshore flow station which also sits atop an aluminum template platform. 


By Roy Striekert, Jr., Principal Engineer 
Foreign Operations, J. Ray McDermott & Co., New Orleans 


W. B. Moore, Jr., Director, Petroleum Market 


Reynolds Metals Co.. Richmond, Va. 


\LUMINUM OFFSHORE drilling plat- 
‘ars 


forms in use for more than two y 
in Lake Maracaibo are proving satis- 





ictorv in combatting corrosion, more 


than adequate in strength and easy 
to ll stall. 
While no aluminum platform has 


1 


vet been relocated in the lake. the 


economy of such an operation is ap- 


Laake Maracaibo’s brackish 


Ss present one ol the most severe 


warm 
corrosion problems ever encountered 
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in a major crude producing area. The 


extreme corrosion stems from the 
high oxygen content and relatively 
high temperature of the water. These 
conditions prompted an investigation 
of the use of aluminum in areas sub- 
jected to continuing corrosive action. 

Since drilling and production plat- 
forms imposed high corrosive prob- 
jac ket 


aluminum was designed and recom- 


lems, a new type 
mended for use with these structures. 


The chemistry of aluminum is such 


made of 


that the light metal thrives on the 
conditions found in Lake Maracaibo. 
Oxygen aluminum to 
form a natural oxide layer on the 
surface of the metal. This oxide layer 
than a few 
millionths of an inch in thickness. 
Actually, this layer is a distinct ad- 
vantage because it protects the under- 


reacts with 


normally is not more 


lying aluminum from further oxida- 
tion. Aluminum oxide is an excep- 
tionally stable material, resisting not 
only but also at- 
tacks from most other materials. 


further oxidation 


An abundance of oxygen, naturally, 
helps maintain that protective oxide 
film. 


Design of platforms. Thi platforms 
are supported structurally by driving 
steel piling through the aluminum 
jacket legs. This technique combines 
the corrosion the alu- 
minum with the structural strength 


resistance of 


of the steel. 
The inherent qualities of a jacket- 
type structure offer the following 


advantages: 


® Maximum stability and strength 
in deep water marine structures. 


Structures are braced continuously 
from line down 
through the water and to the mud 
line. The stiffness of the jacket col- 


above the water 


umn increases the effectiveness of the 


steel piling and affords maximum 
structural stability. From actual re- 
ports from the oil operators in Lake 
Maracaibo, jacket 
type drilling structures vibrate very 
little during 


experience no detectable deflection 


these aluminum 


drilling operations and 
result of wind and wave condi- 


as a 
tions. 


Case histories can be cited in which 


large marine cargo barges, in the 
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FIGURE 1—Gussett plates are shown being welded to the cross members of th 
aluminum template. 





FIGURE 2—A 50-ton concrete slab is used to push the aluminum template into the 
bed of Lake Maracaibo and level the structure off. During this operation, the weight 
of the slab rests on a temporary deadweight frame atop the aluminum template. 


heights ol a storm on Lake Mara- Intact and suffered no indicated 
caibo., have collided with these alu- damage. 

minum jacket type structures and ® Rapid installation of the struc- 
inflicted only minor damage to the tures. 

boat landing on the structure. The The structure can be installed in 


remainder of the structure, in such the lake complete with the drilling 


instances, proved to be completely rig and equipment in operation, 
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within 36 hours after the oil operato: 
has given approval to proceed wit! 


construction 
@ Salvage potential. 


In the case of a dry hole, an alu 


minum structure can be salvaged and 


reinstalled at a new drilling location 
quickly and economically. The struc 
ture Is salvaged by cutting of] th 
stee] piling below the bottom of the 
jacket after the removal of the drill- 
ing rig and deck section. ‘The struc- 
ture then can be lifted and moved 
LO thi new location where smallet 
steel piles are driven within the orig- 


inal pilin: The final step Is to replace 


the deck section and drilling rig to 


its original position on the structure 
The metal selected for fabrication 
of the plattorm was aluminum alloy 
6061-16. This alloy is composed of 
aluminum (97.90), magnesium ( 1.00 


silicon 0.60), copper 20 and 


chromium (0.25 


All the 6061-T6 aluminum used in 
the templates is given solution heat 
treatment and a_ precipitation heat 
treatment before being shipped t 
the fabricator 

Structurally, the aluminum jacket 
is made up of four legs, or columns: 
a center conductor column and ver- 
tical and horizontal braces for addi- 
tional streneth. ‘The legs of the struc- 
ture and the conductor guide are 34 
inches outside diameter, with .575- 
inch wall thickness. ‘J he legs are made 
from rolled plate. The vertical brac- 
ing is of 1034-inch OD extruded pipe 
ol 65-inch wall thickness while the 
horizontal bracing is of 85g-inch OD 
extruded pip of .522-inch wall thick- 
ness. Each of the joints in the jacket 
is reinforced with a special extruded 
tee shape section to gain weld strenetl 


iral continuity at the panel 


and struct 
points 

Most of the template s have been 
about 111 feet in height. weighing 
about 34 tons. 

In position in Lake Maracaibo, 
the alumimum-template platforms are 
supported by 30-inch OD steel piles 
driven down through the jacket legs, 
and a 30-inch OD steel conductor 
pipe also is driven down through the 
aluminum center conductor column 
lo guide the piles and conductor pipe 
through the aluminum jacket, there 
are four space insulators in each 
column. These insulators are made 
up of a steel band and runners com- 
pletely insulated from the aluminum 
column by neoprene rubber. 
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FIGURE 3—A steel piling being lowered into one of the aluminum template columns. 
4 
. At the bottom of each jacket lee tain permanent separation between 
| ere iS a continuous rubber rine the dissimilar metals. This grouting 
er. This packer is displaced by process will be described more fully 
pile as it is driven through the im connection with the installation 
‘ ottom of the jacket and will have a procedure for the platforms. 
seal to keep any eXCess mud 
| coming up into the annulus be- Fabrication of templates. [he 
. een the jac ket and the pile It also structures were to be completely 
rms a seal at the bottom of each welded. Fabrication of the platforms 
S; » aid in the grouting operations did not involve any welding equip- 
. ne of the requirements ol the de- ment o1 techniques which were new 
Me of the platform was the preven- to the aluminum industry. But it did 
of galvanic corrosion between involve considerable modification of 
m Uuminum template and the steel welding equipment and_ techniques 
Ps r. The insulating spacers in the which were new to the fabricating 
eos and the center conductor personnel, since previously most of 
ie , t already mentioned serve this then work had been done in steel. 
q ose. In addition, a special grout A welding engineer prepared weld- 
ured in the annulus between the ing specifications and procedures for 
Mmnum and the steel lees to maln- the project, personally trained the 
0 MAY 1960 WORLD OIL 
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welding crews, and spent some time 
on the job site inspecting completed 
welds. Under this program, the fabri- 
cation personnel quickly achieved the 
required proficiency in welding of 
aluminum. 


10435 filler 


was used in all welds. Semi-automati 


Aluminum alloy wire 


inert-gas consumable arc welding 
equipment was employed. 
fillet 


types permitted. Butt welds are em- 


Butt and welds are the only 
ployed only in splicing pipe or struc- 
tural members. Fillet welds are made 
alone the edges of extrusions and are 
made longitudinally along the major 
axis of the pipe. Lap welds are not 
used in the fabrication of these tem- 
plates. 


In the fabrication of pipe braces 
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and columns Figure 1), no two 
1: ; , : 

splices are ever maqae Close! together 

than feet, and there are neve 


more than three splices in a 10-foot 


section of pipe. Every butt joint that 
does not fall at a panel point is rein- 
three dou- 


the same diameter 


; ] 
hOrceda 


on the exterior by 


blers cut from 


pipe and shaped to conform to the 
contours of the extrusions. 


Inspections of all welds are made 


regularly throughout fabrication. An 
X-ray shot is taken from the first 
10 lineal feet of prod iction welding 


performed initially by each welder. 


On butt welds o primary struc tural 
welds, one shot is taken for each 50 
feet ol production welding. On fillet 
welds Ol secondary, welds, one shot 
is taken for every 100 feet of lineal 
welding. and for a check of the weld- 
ers’ proficiency, each weld is marked 
by his personal stenc for identifica- 


tion purpost Ss 


Installation procedures. | 


pletion, 


pon com- 
the prefabricated structures 
secured in 
Venezuela. 


accommo- 


are set upright on barges, 


position and towed to 


Foun 


? 
qated 


structures can_ be 
on one of the barges. complete 


with necessary piles, conducto; 
and 


pipes, 
deck sections miscellaneous in- 
stallation equipment 

Phe utilization of large ocean going 
barges makes possible this economical 
delivery of the platforms 

One of the advantages of the alu- 
minum jacket platform is its relative 

The first such 

platform was installed in five days. 
Afte 


Framed, 


ease of installation. 


this initial experience was 


subsequent structures plus 


the complete drilling rig—have been 


installed in as little as 36 hours. This 


) 


compares with about 25 days time 


for installation ot concrete pile struc- 
tures 
four 


Figure 2 


Preparing for installation, 


stee] deadload weights 


are placed on the sides of the struc- 


ture, with cable slings attached for 


later removal. These weights are nec- 


essary because the template has an 


excess buoyancy of approximately 
22 tons when submerged to its nor- 
mal installation position with the 
columns open and all of the braces 


sealed. When the jacket is lifted off 
the de¢ k, 


in the bottom of the foun 


wooden plugs are inserted 
Jac ket legs 


and the conductor column. The 
jacket is then set overboard into its 
prope. location. 


After the jacket is set. the columns 
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will flood with water, but the wooden 
plugs will keep out all excess mud. 
These plugs will be knocked out when 
the piles are stabbed and driven, but 
the steel deadweights are removed 
from the structure after the grouting 
operations, 

It is 
deadload blocks to the top of the 


jacket during installation to level it 


necessary to apply concrete 


off and to push it the desired 15 
feet into the mud on the bottom. 

Since the piles are battered in two 
the insulators are 


made up with four sections of run- 


directions, space! 
ners in the diagonal or interior quad- 
rant of the column. This assures that 
the pile is supported by four of these 
spacer runners during the stabbing 
and driving operations. 

[he piles are designed for a pene- 
tration which has ben predetermined 
by careful soil analysis of each of the 
locations at which the structures are 
installed. These piles are driven ac- 


cording to normal practices to a 


depth which will support a load of 
approximately 280 tons. 

When the piles and conductor pipe 
are driven, the special grout is poured 
in the annulus between the template 
columns and the steel piles to provide 
permanent electrical insulation (Fig- 
ure 3 

Approximately 150 psi of bond ex- 
ists between the aluminum jacket and 
the grout and between the steel pile 
and the grout. This indicated bond 
strength is far in excess of the bond 
needed for structural stability. 

This grout is excellent for prevent- 
ing galvanic current flow between the 
aluminum jacket and the steel pile. 
increases di- 


Resistivity of the grout 


rectly with time of setting and age 
of the 
most complete insulation from gal- 


be anticipated 


erout, and data show that al- 


vanic currents can 


almost immediately after the insula- 


tion of the structure. 


The alkaline 


poured grout reacts with the alumi- 


solution of freshly 


num to generate hydrogen gas. This 
gas, while not appreciably affecting 
the bond strength between the grout 


seemed to 


aluminum. pose 


and the 
a construction problem. If enough of 
the vas were cenerated and trapped 
at some elevation below the top of 
the jacket leg, 
force the grout back out of the leg 


this gas pocket could 


or, if not, create large voids in the 


annulus and the required 


continuity of grout. To eliminate this 


prevent 





reaction at the interface of the alu- 
minum jacket, the interior of the 34 
inch aluminum columns is coated 
with a tar base paint. Tests showed 
that the 


bond strength between the aluminum 


this coating did not affect 


and the grout. 

During and after installation, care- 
ful checks are made to verify that 
complete electrical separation be- 
tween the aluminum and steel has 
been achieved. This is done by taking 
the electrical potential 
difference the 
Measurements of this potential differ- 


readings of 
between two metals. 
ence are made when the piles are 


inserted, when the piles have been 


driven, and again after grouting. 
Readings are taken again after the 
wells have been drilled, and at reg- 
ular intervals thereafter to insure 


there is no accidental electrical con- 
tact between the template and _ the 
piling. 

The results of these readings gave 
that the design features 
and operational procedures for pre- 


the ealvanic 


assurance 

venting possibility of 

corrosion were successful. 
The 


a component part a 30 toot x 30 foot 


aluminum structures have as 
prefabricated steel deck section, com- 
plete with galvanized grating work- 
ing surface and stabbing points on 
each of the corners to aid in erection 
The four steel piles in the template 
are cut off in a horizontal plane at 


the the deck 


section stabbing points stab into the 


correct elevation, and 


piles. The piles are cut off to the 
four bottom corner base plates of 
the deck section. 

After the installation of the boat 


landing, barge bumpers, and stairway 
deck section, the drilling 
then is installed in the 


to the 
equipment 
same manner as are those on offshore 


drilling structures in the Gulf of 
Mexico. 
The aluminum drilling structures 


have shown remarkable resistance to 
the corrosive waters of the lake. Alu- 
minum test samples to simulate the 
exact conditions of the erected struc- 
tures were installed on the first fou 
aluminum platforms. These test sam- 
ples have been inspected periodically, 
with the most recent inspection being 
in October 1959. This latest inspec- 
tion covered an installed time of two 
full years. This check gave the indi- 
cation that these aluminum structures 
have a life expectancy of more than 
390 years. —The End. 
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INJECTION PUMPS FILTER PLANT PRODUCTION 
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filtering facilities. 

———== Other injection Wells Other Producing Wells  — -——— FIGURE 2—These skid-mounted filter 
units (shown below) are completely 
valved and piped and are equipped with 
electric motor-driven charging pumps, 
volume recorders and the filters proper. 
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Unique skid-mounted 

filter package, centralized 
water injection system and 
automatic controls in- 
crease operating efficiency, 


reduce costs 





In California — new waterflood 


features unitized equipment layout 


By J. A. Pryor Unusual features of the plant are: covers and uses most of the filte 
Mechanical Engineer @® Minimum raw and clear water backwash water for injection pur- 
Shell Oil Company storage poses. 
y? y 2 ) . . . : 
Long Beach, Calif. e Skid-mounted, packaged filter The success of waterflooding in 
SHELL Ott Company has recently units — . Dominguez field influenced Union Oi] 
completed a new waterflood plant in © Electric motor-driven high - pres- Company of California, Shell Oil 
the Dominguez field, California. The sure, centrifugal pumps are used Company and Dominguez Oil Fields 
installation was designed with econ- tO Inject water. Company to start a cooperative flood 
omy and ease of operation, mainte- @ Centralized injection well mani- in the East Central Block of the Sec- 
|} mance and expansion foremost in fold ond Zone. This zone produces 29 
nd @ Waste disposal system which re- gravity crude from an average of 165 
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Complete details of the Dominguez field filter plant hookup .. . 
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FIGURE 3—High and low liquid level controls as well as the vapor control equipment are shown on the water storage tanks. 
Also, note that the injection pumps are manifolded for individual or series operation. 
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ZAG. 


60 


sand at an average well 
$600 feet. Shell has de- 
constructed and initiated the 
10,000-bpd Ca- 


ot net 
cit pth ol 

signed, 

eration of a new 

city waterflood plant for floodine 

this zone 
\\ ite! 
] 


duced from thi 


supply is the saline wate 
eight zones of the 


Reves lease. which Shell operates. Ap 
ximately 11.000 bpd of water are 
hered 


from two 700-barrel anc 


» 6.3500-barrel lease wash tanks inte 


».OO00-barrel skim tank 


erflood 


high level float switch on th 
‘ 


OOO -barrel raw water tan 


igh pressure in the line 


ch on this tank will shut the pun 
loses suction pressure 
| ( Vpiant raw water storage tal 


' ' 
SU -narre I. 


10 « rf 


7 } 
C% Steel tank, coated internali, 


\ vapor control system is 


he plant to prevent the air sensi- 
' , 1 
Irom bein affected. Whe 
trie tan IS Tllline’, a Vapor pressure- 
thie Vapors into the lease vac- 


is SVSTeIM 


“=o : ' 
sealed overliow to the bac KWaST) 


\ 20 x 30-foot, 10-foot high rigid 


ralvanized sheet steel covered 
ne was built for storing the 
ishestos- 


On recoat materials and wate 


filter aid, ; 


naceous earth 


ent chemicals A small 8-foot 


foot office and laboratory was 

rh porated into the building to pro- 

convenient place to make wate) 

tests and to keep plant records. 

floor of the building was con- 
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FIGURE 4 
dividual injection wells from the 
equipped with an orifice 
so that input rate 
adjusted to the new rate. 


structed at a convenient level for the 


Plant operator so that he is prov ided 


vith a safe working level 


storace 


area to the filter precoat slurry 


tanks. In this manner. safety is as- 


while carrying or unloadine 
sacked material into the 


sured 


tanks. 


Filter packages. [hie filter package. 
designed for ease of expansion or re- 


placement and maintenance, consists 


skid-mounted units. Two ot 


the skids each contain a 900-squar 


foot surtace area filter: one holds 
é 
precoat tank and 


1 


and the fourth skid unit holds the 


] ] ] 
wo slurry tanks and the slurry feed 
pumps. The nackagse was shop 
i | i 
fabricated so that it 
Iie ld 


filtered water outlet. filter drain an 


required only 


connections fo raw water inlet 


electricity for its operations. The unit 


I 
Figure 2 Was designed so that all 
with the 


slurry feed valves are easily 


opr rating valves 
ot the 


visible 


exception 


alone the front of the skids 
and the backwashing of the filters can 
be performed with a minimum of con- 
fusion. Filters are equipped with a 
corrosion-resistant copper-nickel alloy 
shell and horizontal leaf-type filter 
elements The 


three 


five-ply filter leaves 


consist of copper-nickel alloy 


screens and two fine mesh stainless 


steel outer screens. A precoat ol 


asbestos-wood pulp mixture followed 


by diatomaceous earth presently iS 


Adjustable flow control valves are 
centralized manifold. 
meter. Also, flow 
changes can be observed directly on the 


from the 


om 


ee 


ti aes) 


cocececn: 





used to control input volumes to in- 
Note that each input line is 
valves are mounted conveniently 
meters as the valves are 


control 


used. A slurry of diatomaceous earth 
is added to the raw water as a filte 
aid. Each filter 
tank and pump for filter aid volume 


has a separate slurry 


control 


[wo 15-hp electric motor driven 


>x 4-inch close-coupled centrifugal 
pumps (Figure 2, right) are mounted 
on the precoat tank skid. One pump 
usually feeds both filters. The second 


pump is used for backwashing and 


precoating the filters and as a standby 
filter feed pump. 

The flow through the discharge line 
of each filter is measured by orifice 
meter. A bellows-type, 7-day chart dif- 
ferential pressure recorde1 1S used A 
two-pen, 7-day chart recorder is used 
to record the pressure drop across the 
filters. 


Al] but the 
the filte pac kage 


filter drain valves on 
are manually-oper- 
ated, synthetic rubber diaphragm seat 
valves. This type 1s used ce) withstand 


the abrasive action of the filter aid 
materials 

Lhe cleat water storage tank, wit 
the exception of controls, is of ee 


same construction as the raw water 


Tank s1ze Was deter- 
back- 


A little over two hours 


storage tank. 
mined by the time required to 
wash one filter. 
usable storage time was desired to 
allow some margin of safety over the 
usual 45 minutes backwash time. 
The filtered filter 


water from the 
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pa kage flows through a 3-inch, three- 


way electro-hydraulic valve and a 
-inch, gas operated diaphragm valve 
into the clear water storage Figure 
}). When the electro-hydraulic valve 


s de-energized, the filtered 
by passed back into the top ol the raw 
water tank. A high level float-oper- 
tank, 


water 1S 


ated switch on the clear wate 
] 


a low level fl yat-operated switch on 


the raw water tank or a manual 


switch will de-energize this valve 
Generally, the plant operator will use 


ol 
| 


the manual switch to by-pass the first 
water filtered after a new precoat and 


1] | 


all water filtered directly from the 


backwash sump. The low level float- 
operated switch on the raw water tank 


will keep the filters on stream even if 


e raw water supply fails. The 35-inch 
diaphragm-operated valve on the line 
from the filters to the clear water tank 


] | t] 
is used to control the flow in the line 


\ high level controller on the clear 
ter tank regulates gas pressure to 
the diaphragm valve. When the level 


of water in the tank 1s low thi 


wide open but when the tank is al- 


most full the valve throttles th 


of water being filtered to equal 


volume of water leaving the clear 
tank. An 


, 
wate! open by-pass ine 
I 


nch) around this control valve 


P 1 
its the 


{] t 


minimum filter flow rate to 


prevent the filter cake 


from falling off 
ie filter screens. If injection pumps 
re stopped, the water level will rise 
ntil the high level float switch de- 
energizes the electro-hydraulic valve 
and filtered water is by-passed to the 


raw water tank. 


Injection system. Pressures experi- 
enced in the previous flood were much 
lower than expected so that design 


requirements for the plant 


Pressure 


were lowered from 2.000 psi to 1.000 


psi surface pressure. This reduced de- 


sign pressure made centrifugal pumps 
economically attractive 
lhe low pressure injection pump is 


he motor 


| 25-hp, 2,.400-volt electric 


driven two corrosion-resistant 


stage, 


aluminum bronze constructed. 3x4 


inch centrifugal pump which will han- 
dle 10,000 bpd of water at 350 psi 


pressure. Che high-pressure injection 
at it has foun 


a 200-hp 


CX¢ ept th 
powere d by 


pump is similar, 


and is 


Staves 


electric motor. It will handle 10,000 


bpd of water at 750 psi. Suction and 


disc harge piping Ficure ) is de- 


sioned so that pumps can be used 


series. Maximum 


individually, or in 
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capacity in series is 10,000 bpd at 
1.100 psi pressure, 

A low level float-operated switch on 
the clear water tank will shut down 
the pump or pumps in service and the 
same pump combination is started 
automatically by a high level float- 
operated switch when the clear water 
refilled. 


The centralized injection well man- 


storage tank is nearly 
ifold is connected directly to the in- 
jection pump discharges. The shut-ofl 
valve, meter run and adjustable flow 
control valve for each well in the 
flood are located in this central mani- 


fold 


tralized 


Figures 3 and 4 The cen- 


manifold was selected in 


preference to a two pressure trunk 


distribution system since line costs 


were about equivalent and the cen- 
tralized system permits the plant op- 
erator to control all wells at the plant 
without havine to drive to each in- 


jection well site. Adjustable flow con- 


) 
used tor reasons ol 


had the 


were 


and 


} } 
trol valves 


econom because they 
advantage of a full range of control 


Phe volume recorder is composed 
of a bellows-type differential pressure 
0-day’ electri 


and a clo k- 


element. 1s 


down- 


pressure 
record the pressure 
4 ri aoe 1 } 4 ] 

stream of the 2-inch adjustable flow 


# - 
ontroller on each well. The 50-day 


chart requires one-fourth as many 


changes and readings as 7-day charts 
and small pressure differences which 


the 30-day period, are 


occul OVC! } 


more obvious 
Backwashing. Slurry and solids back- 


washed from the filter screens are 
1 | ] 
N a sioped concrete 


drained throu: 


trough (Figure 3) to a 12x 18x6- 
foot deep sump. The sump bottom is 
sloped to a 2x 2x 2-foot suction pit 
at the far end to permit easy cleaning. 
A vacuum truck is used to clean the 
sump. 

Most of the backwash water in the 
sump is pumped back into a filter just 
before the filter requires backwashing. 
The precoat pump is used to pump 
this water and the three-way electro- 
hydraulic valve always is manually 
controlled to recirculate this water 

after filtration into the 
water tank. In this manner the back- 
wash water always is double-filtered 


back raw 


before it is injected into the wells. 
There is no water disposal line neat 
the plant so this system saves consid- 
erable trucking costs. 

sulfate-reducing bac- 


Iron counts, 


teria counts, corrosion detecting 
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probes and millipore filter tests are 


the tools used to determine injection 
water quality. Tests now are being 
made to determine the most effective 
inhibitor to reduce the present indica- 
tions of minor corrosion in the distri- 
bution system. 

The filter cycles have been very fa- 
vorable (averaging over five days 
and one operator working five 8-hour 
days per week has handled the entire 
plant filtration and injection opera- 
tion. During the hours that the oper- 
ator is off duty, lease pumpers check 
the plant on their regular rounds. 
The water level of each tank can be 
checked by observing externally 
mounted gauge boards. Also, warning 
level operated float 


lights (low 


switches on each tank) can be seen 
from the pumpers’ truck or the nearby 
main lease office 

If expansion becomes necessary, 
two additional filters can be aded 
within the present site to increase 
plant capacity to 20,000 bpd. In addi- 
tion, there is adjacent land available 
to enlarge the entire plant and in- 
crease its capac ity to 40,000 bd. 

The initial Dominguez field water- 
flood plants were designed, con- 
structed and operated by Union Ol 
Company of California. Their experi- 
ence and assistance has been extremely) 
valuable in the design of this new 
plant. The End 
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in the San Juan Basin... 


New discoveries spark Dakota 
play in northern New Mexico 


Despite extensive ex- 
ploration and development 
work, a large potential 
oil and gas area remains 


to be drilled 


New Mexico's portion of the San 
Juan Basin continues to be an area 
on the move. Reasons: 
® Unusually high wildcat = success 

ratio, Of 133 wildeats drilled last 

vear in northern New Mexico, 48 

discovered gas—-16 discovered oil. 

for a 48.1 percent success ratio. 
Under New Mexico law, a well 
drilled 660 feet from a field bound- 
iry defined by the State is a wild- 

Cat 
®@ Increasingly widespread production 

from Dakota sandstone (Upper 
below the Pictured 

Cliffs and Mesa Verde pools. 
® New Gallup oil production at the 


Cretaceous 


east side of the Blanco area in San 
Juan and Rio Arriba counties 

® Rapid development of the Chimney 
Rock-Horseshoe Canvyon- Verde 


area west of Blanco 


@ Even though development work is 
progressing rapidly in northern 
New Mexico, there still remains a 
large prospective oil and gas area 
that has had comparatively little 
exploration, 


However, despite this promising 
outlook, total drilling for the basin 
will tend to flatten out from year to 
vear and be maintained at a steadie1 
level unless a good-sized oil field is 
opened. In the past, drilling flurries 
came when sharply increased demand 
for gas was plainly in view, and when 
promising oil fields were being de- 


veloped 


Foreseeable demand for gas appar- 
ently will not show the big bulge cre- 
ated in the past by construction of 
new pipe lines, notably the Pacific 
Northwest line. Dakota production 
may thus be under somewhat less de- 
mand pressure than was production 
from Pictured Cliffs and Mesa Verde. 

Nevertheless, demand will continue 
to increase if current interest in sup- 
plying future gas needs of the West 
Coast is to be accepted as a proper 
index. 


6,000 wells in 10 years. More 
than 6,000 wells have been drilled in 
the San Juan Basin area of New 
Mexico since 1950. Annual drilling 
rates ranged from 66 in 1950 to 1,007 
in the peak year of 1958. 

Initially, San Juan Basin drilling 


“133 wildcats were drilled in northern 


was almost all for gas. The develop- 
ment of the general Blanco area ac- 
counted for the major portion of the 
completions. Most of this work was to 
Upper Cretaceous formations—Pic- 
tured Cliffs and Mesa Verde. 

Since 1955, oil wells have made up 
an increasing percentage of San Juan 
drilling. Bisti, the Chimney Rock- 
Horseshoe Canyon- Verde area, and 
several other smaller fields have been 
discovered and developed since 1955. 


Major Dakota play. Of 48 gas pro- 
ducers completed as wildcats in the 
Basin during 1959, 42 were listed as 
discoveries in Dakota. Most of these 
are concentrated east of the axis of 
principal developments to shallower 
formations throughout the Blanco 
area. This follows the earlier predic- 
tions made in support of pipe line 
projects to serve the Basin. 

Last year’s Dakota discoveries were 
concentrated in an area bounded by 
4w-13w, 24n through 31n (see map 
This does not contain all the area’s 
work to this deeper formation by any 
means, but is the focus of Dakota 
work. It lies generally along the east 
side of the Blanco area. 

A few pools within this area have 
had enough development to indicate 
substantial size. This is particularly 
true in 26n-27n-28n, 10w and Ilw, 
San Juan County. 

Leasing is stable. Leasing is com- 
paratively stable throughout the cen- 


Vew Mexico during 1959, resulting in 48 gas and 16 oil 


producers, for a 48.1 percent success ratio.’ 


“Vore than 6.000 wells have been drilled in New Mexico’s 


San Juan Basin area since 1950.” 
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Baker’s New 























BAKER RETRIEVABLE SNAP-SET DUAL PACKERS 


THERE ARE TWO BASIC MODELS. Each comes in a single-grip 
and a double-grip version. (Double-grip version has hydraulic 
hold-down buttons that tighten grip on casing when’ pressure 
from below increases. ) 


PICTURED IS MODEL J (Product 756-J) in the single-grip ver- 
sion. Model J is long-string set. You set it by setting down long 
String against the resistance of the stinger installed in lower 
retainer packer. 

MODEL K ISN’T SHOWN. Model K (Product 756-K) is short- 
string set. You set it by setting down short string against resist- 
ance of long string. This permits either (a) keeping long string 
in natural tension, or (b) running another retrievable packer 
below the Model K. 


Snap-Set 


Duals 


-the packers that are 
bringing single-zone 
control and simplicity 
to dual completions 


Many operators are coming to feel that the best dual- 
zone hookup is a modern dual-string hookup. A Baker 
dual-string completion approaches the control and sim- 
plicity (and the flexibility ) of a single-zone completion. 
It is the nearest possible equivalent to two single-zone 


completions in one well. 


What makes this possible? Mainly the development of 
better upper retrievable packers—Baker’s new snap-set 
duals. They are practical and reliable—and so are the Baker 
hookups they're used in. Operators all across the country are 
commenting on their impressive performance. 


THE IMPORTANCE OF TWO TUBING STRINGS 
Producing through tubing—whether from one zone or two—has its 
virtues. It protects the casing from corrosion and pressure damage. 
It encourages easier flow and longer flow, discourages gas separation 
and loss of natural lift. It makes it easier to run instruments and work- 
over tools, makes artificial lift easier. 

It is clear that dual-string production can make the economic success 
of many wells—provided the hookups are practical. That’s where Baker's 
new dual packers come in. 


THE IMPORTANCE OF SIMPLICITY AND FLEXIBILITY 
A good dual-string hookup is a simple one. Complexity never had a 
virtue, never had a payout—especially in a dual completion. 

Simplicity is important because the hookup must be reliable and 
flexible. The key to these things is the upper retrievable packer. That is 
why Baker has explored every opportunity to simplify the design (see 
opposite page) of these rugged new dual packers. 

A good dual-string hookup is a system—not a random assemblage 
of parts. This system must satisfy certain requirements. Many of the 
requirements depend on the upper retrievable packer. 

First, both upper and lower packer must pack off and stay packed off. 
Nothing defeats the economics of a dual completion so readily as a 
packer that leaks. 

Other requirements are equally important. Is it easy to set and unset 
the upper packer? Is spacing out simple? Can packers be tested before 
displacement? Can mud be displaced and zones washed while flanged 
up? Is there provision for simplicity of workover? For artificial lift? 

It’s all a matter of costs and returns. Baker dual packers were con- 
ceived to make dual string completions a paying proposition — and that 
is what they are doing. With these new packers, dual-zone production 
has come of age. 


RELIABILITY IS BAKER’S STRONG SUIT 
Any man who knows the Baker reputation will realize there’s a lot of 
packer and squeeze tool experience behind these new retrievable 
packers. In fact, Baker’s knowledge of these things is unprecedented. 
Baker packers have proved themselves in thousands of wells the 
world over, holding for years, in many cases, against high pressures and 
withering temperatures. That’s a tough proving ground for packing, 
slips, setting methods, and the like. That is one reason Baker packers 
are tough and reliable. Reliability is Baker’s strong suit. 
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flexible, and practical ye 
. : ; Daiaies 
: Lf 1 Valve 
> TWO SIMPLE PACKERS. Basic to a good dual-string hookup ata : r 
are two types of packers. At bottom, to provide the vital sepa- Locator } na . , i H 
i ; ; << ainer on-porte , er 
ration of zones, a Baker Retainer Production Packer — the ren 1 + Production Nipple f sel 
= ° ° m H efainer 
most respected retainer packer in use today. At top, to pro- «8 — ai YY ge | Production 
; eae: iil ; . WoW 4 | Packer 
or vide the flexibility that makes dual completions practical, a g  feery er A _ 
i, Baker snap-set dual—the new retrievable packer that is 4 : oo Seal and 
. + roduction 4 
proving itself to the most demanding of operators. 1 ay ome 
1 ° ‘ — - : = Nipples L) Baker 
e UPPER DUAL PACKER: IT’S EASY TO SET AND RELEASE. . gia 
When you set a Baker Snap-Set Dual Packer there’s no ball ‘hai 
dropping, no rotation, no pressuring. You set it by setting 
f down minimum weight. To unset, you pick up. It’s just that 
simple. (One model is long-string set, the other is short-string LEFT, STANDARD DUAL STRING HOOKUP. It is simple and basic. 
- set. See opposite page. ) 
t ren een ae RIGHT, LOW COST MARGINALS. This hookup lets you pick up two marginal 
r WHAT SNAP SETTING DOES FOR YOU. It’s the snap-setting zones for little more than cost of two extra packers. Marginals can be 
i 7 produced as alternates to primary zones when allowables are reached. 
e feature that lets you set and unset the Baker dual packer any 
number of times—for spacing out, testing packers, displace- 
ment, etc. There’s nothing final in the latch action—no shear 
pins, for instance, to burn your bridges and make setting an 
action from which there’s no turning back. 
S . . ° <6 
PCro _ ac a ~ are , a 
>| HOW CAN YOU BE SURE SHORT STRING IS IN PACKER? design accomplishes three things: It offers (a) positive pack 
: off with (b) minimum set-down weight, and (c) permits the 
yn Baker makes a special snap-latch seal nipple that seals off the as . . . 
neon ’ packer to be repositioned or retrieved easily, because it pre- 
- retrievable short string in sealing bore of upper dual packer. 


vents packing element extrusion without resorting to the 
metallic back-up rings that sometimes defeat retrievability. 


WHAT THE PICTURES CAN’T SHOW. The pictures can't 
show the stored energy in the tubing string and what it does 
to maintain packoff. Some dual retrievable packers depend 
on trapped pressure for a static packoff. In Baker’s opinion 
that isn’t adequate, and may easily lead to leakage. It fails to 


This nipple snaps into packer and holds firm. So to make sure 
3S | it's seated, just stab in and pull back slightly. 


YOU CAN COMPLETE FLANGED UP. Using a side door com- 

pletion valve, or sleeve valve, or other method, you can dis- 

place mud and wash in both zones with well head flanged up. 
4 You keep the well under complete control. 





WHY BAKER DUAL PACKERS HAVE LARGE BORES. 
Big bores through upper packer offer a real advantage. Packer 
bores should be as big as the tubing bores so instruments and 
workover tools won't hang up. In Baker dual packers the 
bores are that big—there’s no restriction, no necking down. 
How large are the bores? A dual packer for 7” casing is full- 
opening for two strings of 248” tubing. What makes this pos- 
sible is simplicity of design. There are no elaborate seals, 
valves, or other mechanisms to restrict the packer bores. 


HOW SQUEEZE TOOL EXPERIENCE CONTRIBUTED 

TO THE DESIGN OF SUPERIOR PACKING ELEMENTS. 
Baker dual packers have three packing elements. They're 
short and rugged—and the upper and lower elements are 
harder than the center element. It’s a design similar to that 
used in Baker’s high performance retrievable squeeze tool — 
the Full-Bore Cementer, which has been used in thousands of 
high pressure cementing, frac, and testing operations. The 





SPECIAL FACTS ON PLANNING DUAL STRINGS 
Che variables of a dual-string hookup can be many. 
Baker field staffs are especially well prepared to discuss 
these things. They have all the latest facts and figures on 
Baker’s intensive continuing study of dual completions. 
Please contact your Baker branch office for information. 








compensate for any packing element extrusion that occurs — 
and there is usually some. The Baker method does compen- 
sate. In a Baker dual packer the stored energy in che tubing 
string (energy due to set-down weight) acts like a spring to 
keep the packing elements under a dynamic compression. 


SLIP DESIGN PROTECTS CASING. The design of the slips 
and cones in Baker dual packers protects both casing and 
packer against excessive radial forces. (This also contributes 
to easy retrievability. ) 

IT 1S READY TO RUN IN. When a Baker dual packer comes 
to the well, it’s ready to run in. Slips, hold-down buttons, 
inside seals—they've all been tested and checked out at the 
factory. Their readiness is known. 


SOMETHING TO KEEP IN MIND. Parts are always available, 
and so is service. Baker operates one of the great domestic oil- 
field service organizations. 


BAKER 


SNAP-SET DUAL PACKERS 
BAKER OIL TOOLS, INC. | HOUSTON | LOS ANGELES | NEW YORK 








“Of 48 gas producers completed as wildcats in the San Juan Basin 


last vear. 42 were in the Dakota. 


tral area of the San Juan Basin. Op- Oil and gas in Dakota. Surveys 
erators most definitely associated with made during 1959 indicate that 10 to 


development of the shallower gas re- 19 percent of total drilling in the 


‘ > ‘ ’ 2 | Bl t . . ’ ? S 
ee ee a oe eee Basin during the vear went to Dakota 
, : : Obviously. the percentage ot explo- 
much of the deeper aevelopment : 
ration to this formation was higher. 


Of the 1959 discoveries listed as 1 al 
aa pe a" GS TOE and this 1s the significant tactor Ini 
peat, Se ete eins appraising the San Juan Basin’s pres- 
by El Paso Natural Gas or El Paso ont status as an exploratory province 
Natural Gas Products. Benson-Monti- Gages on 1959 discoveries ranet 
Greer Drilling, Redfern & Herd, from slightly below 1 million to up- 


Skelly Oil. Continental Oil, Aztec Oil wards of 10 MMct eas pel day trom 


& Gas, Tennessee Gas, Pan American Dakota. However, the gas producers 


Petroleum, Southwest Production. from this formation do not tell the 
Consolidated Oil & Gas. and South- entire story 
ern | nion Gas are among the COrpo- Three orl disc overlies were cCom- 
rate operators with Dakota successes pleted in the Dakota during 1959 
Individuals also drilled several Production ranged from 17 barrels 
Dakota pool openers, indicating that per day to 202 barrels per day. ‘The 
deals are available even though the — latter well was Continental Oil's Jica- 
majority of acreage is in the hands ot rilla-Apache 28-1, a flowing produce: 
the establisl ed san Juan Basin Oper- in the Otero area of Rio Arriba 
ators County 


Oil production has been steadily 
extended through the southern por- 
tion of the Blanco area. Much of this 
is in trend with, but north of, the axis 
of the Bisti and Gallegos trends on 
the west side of the Blanco area. 

Much of the oil production is from 
Gallup in the Upper Cretaceous 
Consequently, drilline to Gallup 
which got its first impetus on the west 
side of Blanco has spread through the 
southern Blanco area, This in turn 
has affected exploration to Dakota, 
since if penetration is to be beyond 
Mesa Verde far enough to test Gal- 
up, the extra risk in voing to Dakota 
is relatively small. 

Through the trend of successful 
Dakota exploration, wells are drilled 
to total depths of about 7500-8 8.200 
feet. As in other San Juan Basin 
areas, drilling is relatively rapid and 
comparatively cheap. 


During the peak of activity in 1959 


Major Exploration Areas in Northern New Mexico’s Region of ‘Surprise’ 
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Map Courtesy Petroleum Information Inc., Denve 


A—Chimney Rock-Horseshoe Canyon-Verde: Developed after the Bisti oil field, this area continues to be one of the basin’s 


hottest oil provinces. 
B—Dakota Play: Principal area of exploration to Dakota during 1959 and 1960. 


C—Gallina Oil Field: Discovered early this year, has spurred new activity in this area. 
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If you've thought of multiple stage cementing only in 
connection with multi-zone completions, you may be 
missing many benefits that could be yours by using this 


system in conventional primary cementing. For instance, 


Get better full depth cementing? 
Reduce cement pumping pressures and_ possibility 
of channeling? 


Minimize cement slurry loss to thieving formations? 


IN MUL TI-STA GE CEMENTING Pinpoint cement placement at any depth? 
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DY" Multiple 
Stage 


Cementer 





The schematic drawings illustrate the Steps to Success 
in multiple stage cementing developed by Halliburton 
over the past 30 vears. 
ae SSP, 

STEP ONE... Bottom By-Pass Plug (D) leads 
the cement, displacing well fluid ahead of it, and 
seats in the By-Pass Baffle located on top of the 
\ Super Seal Float Collar after passing through the 
\ “DV” tool ( ports closed ). Openings in the Bottom 
Plug allow passage of cement through the plug. 
' Shut-Off Plug (A) follows cement and seats in its 

Baflle (C) to complete the first stage job. 





STEP TWO...Opening Bomb (E) is dropped 
through casing and seats in “DV” tool (B). Pres- 
sure is applied, opening the “DV” cementing ports. 


ee ee 











STEP THREE... Second stage cement is pumped 


down, followed by Closing Plug (F). 


STEP FOUR... Displacing fluid pumped behind 
Closing Plug (F) moves the cement through the 
open ports in the “DV” tool until Closing Plug (F) 


o 


' is seated in top of the tool which closes the ports 


and completes the job. 





j is hydraulically operated by pump pressure to open after 
passage of first stage cement and close at completion of 


second stage. 





DROPPING DISPLACING CEMENT OV MULTIPLE STAGE ff 
PENING BOMB FOR SECOND STAGE © CEMENTER CLOSED “ ‘ ; 
y for first (lower) stage of job. Note openings in bottom 


f plug to allow passage of cement through Float Collar 
\ \ and Guide Shoe 


= ‘. Ask your nearby Halliburton Representative to explain 
“a 
4 


y how this experience can pay off for you. 


p ¥ 





Bottom By-Pass 
Plug and Top ae 
Shut-Off Plug 
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upwards of 60 rotaries were active in 


the area. Early this vear activity 


dropped to about 20 rigs. This is be- 


cause ol severe weather and the dif- 


ficulty in reaching locations in the 


Basin’s rough country during winter 


weather. 
With the coming of spring, the 
Basin is expected to open up with the 
rate of drilling expected to be highet 
than last yea 
The amount and extent of both oil 
and eas produ tion already found in 
Dakota insures additional develop- 
ment pressure 
Oil discoveries spark activity. An- 
other boost to San Juan Basin pros- 
and as 


Oil, 


Bakersfield, California, drilled a shal- 


pects came early this Veal 


something of a surprise. Intex 


low oil discoverv 10 miles east and 
vas field in Rio Ar- 


USL-Alto 1, 


found production from fractured Nio- 


north of Gavilan 
riba County. This well, 
brara shale. It pumped 130 barrels ot 
oil per day from 1,929-58 teet. It was 


t 


commenced as a test of Greenhorn, 


but was completed before penetrating 
that fractured 


formation when the 


shale zone appeared commercial. 





with cable 


This drilled 


tools. Producers are relatively cheap, 


well was 
with $30,000 a good round estimate, 
even though the area is relatively re- 
mote. Since it is 79 miles from a pipe 
line, the oil which moves at wellhead 
for $2.65 per barel must support a 
considerable additional transportation 
cost. 

Nevertheless. the Intex success offers 
the first recent prospect of a shallow 
oil pool tailored to an independent 
play since Horseshoe Canyon on the 
Basin’s west side. 

Intex staked several additional lo- 
in March had five 


scheduled for 


cations, and early 
either active o1 early 
drilling. 


the zone productive at the discovery, 


Two of these, while dry in 
found shows ot possibly commercial 
nature below that zone and were still 
heading for Greenhorn and/o1 
Dakota. 

In mid-March, 


the results of 


Intex announced 
two baler tests of two 


hours each at Bajo 1. The well made 
oil at 1+ barrels per hour on each of 
from 


The 


well is 11% miles southeast of the com- 


Production 1s 
First 


these two. tests. 
2.545-50 feet in Sanastee. 


pany's original discovery 


Shows ot oil were first found in 
Bajo 1 at 2,015 feet, and these per- 
sisted through a considerable section 
‘They were not of the caliber of those 
later tested in the Sanastee sand. Dur- 
fluid 


iy § = 
875 


ing the bailer tests mentioned, 


maintained at about 


First 


level 
feet 


Was 


of bottom. pump tests re- 
covered 45 barrels of 34 gravity oil 
in 16 hours. 

Sanastee is a sandy limestone which 
lies below the Gallup-Tocito section. 
Mancos 
and the Greenhorn within the general 
Mancos this 


area 


It overlies the lower shale 


Cretaceous Sel 1es in 

Both the successful Intex wells were 
begun as Greenhorn tests. Both have 
stopped short of that objective, and 
both were stopped because they found 
oil. 

The two wells are part of a six well 
series staked or active by Intex and 
its associates. A third well in the series, 
UL & L Casa 1, had indicated possible 
late 
March, but had not been conclusively 


production from Gallup by 
tested, 

The pool opened by Intex has been 
field 


proximity to the Gallina Mountains 


named Gallina because of its 


Easy enough, you say, on most rigs. 


But how about a self propelled rig? The Wilson 


Winchmobile, with cross-mounted engine, 


or engines, is the answer. Compounded, the engines 


both drive the winch drums and the rear 


axles. For really deep wells, this is the answer. 











ind the Gallina Mountain anticline. 

Meanwhile, Kern County Land 
Company, on a series of farmouts 
from Petro-Atlas Corporation, became 
active in the area, and one of these 
was testing in late March. It is Petro- 


Federal 1, 


Intex Bajo l, 


seven miles south of the 


and more than eight 


south of the first Intex dis- 


miles 


covery. 


Oil play to increase. A sizeable de- 
mand for leases and farmout deals in 
this eastern San Juan Basin area arose 
Again, the 
extent of development cannot be 


after the Intex success. 


judged until the current drilling by 
Kern County 


Intex and Land is de- 
isive. 

Interest in oil development is be- 
oming somewhat greater than for 
as in the Basin. Expansion of refin- 
ries, connections available from both 
the Four Corners pipe line to the 
West Coast and the lexas-New Mex- 
ico line to the Gulf Coast provide 
markets. 


[his 


959 drilling record: During the year, 


influence is reflected in the 


101 oil wells and 385 gas wells were 


ompleted in northern New Mexico. 


WINCHMOBILE 


with ONE ENGINE 





Majority of this drilling was in the 
Chimney Rock-Horseshoe Canyon- 
Verde areas northwest of Farmington. 
These are shallow prospects where 
substantial production has come to be 
expected on the basis of work already 
done. 

The new areas of oil production 
should command as rapid develop- 
case in the 


ment as has been the 


northwest Basin area. 

Oil production in northern New 
Mexico last totaled approxi- 
mately 5.8 million barrels 


year 
up 72 per- 
cent over the previous year. 


Geology is complex. Geologists 
credit the Gallina field oil production 
to Niobrara, Gallup or Tocito. These 
formations are roughly analogous. 
They also are roughly analogous to 
the productive formations at Bisti on 
the west side of Blanco. 

Recent activity has extended pro- 
duction from Gallup or equivalent 
Blanco trend 
from Bisti and Horseshoe Canyon on 


eastward through the 


the west to the Gallina area on the 


east. Several discoveries are centrally 


located between these east-west ex- 


tremes. 





The geology of the Basin is consid- 
ered complex and a considerable 
amount of study is being given to the 
various stratigraphic conditions 
already known to exist. 

It is no surprise when geologists cite 
a new producing zone as “roughly 
equivalent . . 
Until they are, the San 
Juan Basin will continue to produce 


.’, The answers are just 
not all in. 


surprises in this active exploratory 
province. 

New drilling methods. The San 
Juan Basin has contributed a 
deal to regional technology. Gas drill- 


great 


ing made its entry to the region by 
the Basin. Sandfracturing 
techniques were introduced and _ per- 


way of 


fected here, then spread through the 
remainder of the Rockies. 

At the present time a considerable 
amount of experiment with the use 
of tubing as casing is being conducted 
in the Basin. Several operators have 
completed one or more wells using 
tubing, and expect that it will prove 
to be an effective means of reducing 
drilling costs in the Rocky Moun- 


The End 


tains. - 
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FIGURE 1—This diagram illustrates approximate filtering 


effects acting on marine seismic data. Detonation of explosives 
produces a disturbance which may be regarded as a positive 
This impulse rever- 
berates within the water layer, producing a series of impulses. 


pressure impulse on the seismic time scale. 


es 


Atte Creophysi 


Primary reflections essentially pass through two sections of the 
water-layer filter; section multiples may pass through a num- 
ber of sections of the water-layer filter. The data pass through 
seismic instrument filters and conventionally are nonlinearly 
treated by automatic gain. 


Inverse filtering helps solve 
problem of offshore multiples 


New data-processing techniques erase water reverberations 


By Milo M. Backus 

Chief Research Geophysicist 
Geophysical Service Inc., Dallas 
“MASKED REFLECTIONS’ have long 
work in cer- 
These reflec- 


tions are valid ones from depth which 


plagued marine seismic 


tain areas of the world 


are partially or almost totally ob- 


scured by the “singing” phenomenon 
which appears on some marine rec- 
ords owing to water reverberations 


Analogous conditions occul 


nh Sore 
onshore areas also. 

Data-proce ssing te hniques have 
now in effect 


been devised which 
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from marine seismograms 


erase water reverberations and permit 
valid data to be presented in approxi- 
mately the same form as it would 
have been obtained had the operation 
been shot on land. 

he water reverberations problem 
was first reported in literature on the 


basis of the apparent periodicity of 


a suite of seismograms shot in the 
Persian Gulf. At the time, in 1951. 
it was treated by K. E. Bure and 


others for the one laver case by wave 
vuide theory. 

Water reverberations appear on 
marine seismograms in areas where 
the air-water interface and the water- 


an effective 


interface form 


bottom 





marine work the 
flat, 


with a reflection coefficient 


energy trap. In all 


air-water interface is a strong 
reflector, 
close to minus one. In the waters of 
the Gulf Lake Mara- 


caibo, for example, the water-bottom 


Persian and 


interface is also a strong reflector 
These two surfaces result in an enere, 
trap bounded by two strong reflecting 
interfaces. 

A pulse generated in the trap by a 
case ol 


dynamite explosion in the 


seismic work will be successfully re- 
flected 


The time interval between successive 


between the two interfaces 


reverberations 1s e ual to its two-way 


travel time and the amplitude decay 
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BROWN 
OIL TOOLS, INC. 
8490 Katy Road Houston, Texas 


BROWN CAM-LOK 
PROFIT PACKING 
PACKER 


It's a fact the Brown Cam-Lok does 
more for your money — packs more 
profit when production totals are 
in. 

Here's why: 

Use Cam-Lok as a packer during 
the flowing life of your well. When 
the well goes on the pump, convert 
Cam-Lok to a tubing anchor while 
you are working over the well and 
run it back. Thrifty? You bet it is! 
and positive, too... 

Cam-Lok is the most controllable 
mechanical packer you can put in 
your well. 

Less than one quarter turn of the 
tubing in either direction operates 
the unique Brown cam mechanism, 
to grip the casing like a pipe 
wrench working from the inside. 
This wrench grip, not friction 
springs or blocks, will lock the 
packer in place as long as torque is 
held in the tubing — to permit lift- 
ing or slack-off of the tubing to 
set or release the packer. Cam-Lok 
is the industry’s best insurance 
against failure of a packer to 
release. 

and it’s simple to operate .. . 
Cam-Lok is a tough, compact, full- 
opening, retrievable, reliable tool. 
In its simplest application, Cam- 
Lok is used as a weight set packer. 
Cam-Lok is set in tension to take 
advantage of pressure from below 
when testing, water flooding, frac- 
turing, acidizing, or in shallow 
wells where the tubing weight and 
casing fluid column may not be 
sufficient to hold the packer weight- 
set against high bottom hole 
pressure. 

Call the nearest Brown representa- 
tive for full details and pack more 
profit in your next completion with 
the versatile, thrifty, positive Brown 
Cam-Lok Packer. 
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FIGURE 2—Suite of marine records, showing dominant water reverberations. 
lependent it flecti ve ffi- ‘loci 1 tl xpected f 

is Gependent on its re ection cCoeltl tion velocity and that expectec Ol 
cient. The resulting reverberations the water velocity and by abnormally 


form the “singing” effect which masks 
valid reflections from depth 


Although the problem is most prev- 


alent in the Persian Gulf and Lake 
Maracaibo regions it has also been 
encountered in the Gulf of Mexico 
and off the coast of California. Un- 
doubtedly it is found to a certain ex- 
tent in all marine areas where the 


conditions for its presence appear in 


varying degrees. 
Recognizing the problem. | he most 


striking fe: reverbera- 
tion areas is the apparent high quality 


iture in water 


of the records when they are exam- 
ined individually. The large number 
f “line-ups” would gladden the heart 


of an inexperienced observer. How- 


one tries to interpret a 


records in 
the 


record 


ever, when 
continu- 
the ap- 


ips is im- 


series of terms of 


ous reflectors, validity of 


parent single line-1 
mediately in question. 
Lhe the 


beration problem is characterized by 
rep- 


existence of water rever- 


1} apparent singing or dominant 
the 
veaked frequency spectrum; 


be- 


sec- 


etition interval on records: by a 


sharply | 
by normal moveout intermediate 
tween that expected for the true 
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slow energy decay. 


Effect of water reverberations on 
conventional structural interpre- 
tation. Records obtained in water re- 
verberation areas are similar to those 
obtainable in a normal land prospect 
filter. 
resonant frequency and 


using an extremely ringing 
the 


the degree of ring on the 


by 
I L¢ ywwever, 
water rever- 


beration records varies from profile 
to profile. 
Water 


from those shot on a normal prospect 


reverberation records differ 


in that the ringing introduces invalid 
accordance with the water 
There is also a very 


dip, in 
bottom structure. 
significant build-up in energy asso- 
ciated with multiple reflectors be- 
tween the surface and sub-surface 
reflectors. 
Although the 
tend to mask valid information, 


records do 
most 


singing 


water reverberation records contain 
some recognizable data. In a case 
where (1) structures are large and 


simple and shown by shallow as well 
subsurface 
and the 
a conventional 


as de ep dips; and 2 the 
is reasonably comformable 
bottom flat. 


phantom interpretation of the rec- 


water 


ups 
the structures. 

Attempting to treat singing records 
with conventional interpretation tech- 
the 


result in serious limitations and 


niques could, in more general 


case, 
subsurface 


misconceptions of the true 


structure. 

Very shallow picks could represent 
water-confined energy and the result- 
ant picture would be simply an exag- 
of the ocean 


gerated representation 


bottom. 
Also, if conventional interpretation 


techniques are used, shallow  struc- 


tures tend to plot deep and are biased 
by the water bottom structure. 
At any particular time the domi- 


nant energy will be connected with 


different subsurface reflectors as one 


moves laterally across a section. Thus 


the use of phantom horizons would 


give invalid results relative to any 


particular reflector. 


Indications of deep structures on 


the singing records would, in general, 


represent water reverberations excited 


by shallow section multiples. Thus, 


the indicated deep structures would 


actually be shallow structures exag- 
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FIGURE 3—Suite of marine records (same as Figure 2) processed for removal of water reverberations. 


cerated by the water-bottom struc- 
ture; while the true deep uncomform- 
ible structures would be masked by 
the reverberations connected with the 
hallow reflectors. 

Interpreting water reverberations 
in terms of linear filtering. Basic- 
ally, if the reflection seismic method 
is regarded as an attempt to obtain 
approximately the impulse response 
of the subsurface to vertically travel- 
ing energy, then the amplitude peaks 
in the impulse response can be inter- 
preted in terms of subsurface layering. 
Filtering of the impulse response 
within the seismic instruments, to 
gain a satisfactory signal-to-noise 


ratio, results in a degradation of the 


data as does ground filtering due to 
lrequency dependent attenuation. 
When a water layer is added to this 
we find that it can often be regarded 
as an additional undesirable and ex- 
tremely sharp water-layer filter which 


| 


irther degrades the data. 


Figure 1 illustrates the factors act- 


ing on data in marine work which 


may be considered to be the approxi- 
The 


order of occurrence has been shifted 


nate filtering effects. actual 


clarity in developing the final 
MAY 


1960 WORLD OIL 


signal. The 
typically 15 


the seismic 


seismic 


form of 
marine source 
to 25 pounds of high velocity dyna- 
mite detonated 4 to 6 feet below the 
surface) produces a disturbance which 
may, on the time scale, be 
regarded essentially as a positive pres- 


seismic 


sure impulse. This pressure impulse 
reverberates within the water layer, 
producing a series of pulses. The re- 
sulting signal is further shaped by the 
position of the seismometer with re- 
spect to the water surface; however, 
this is treated as a separate filtering 
effect. The ringing signal is also trans- 
mitted into 
flected back into the water layer. It 
is this portion of the filtering process 
which provides the desired subsurface 
data. Upon re-entry into the water 
layer, arrivals from the subsurface 


the subsurface and re- 


ring again. 

Primary reflections thus essentially 
pass through two sections of the 
water-layer filter, Similarly, section 
multiples may pass through a num- 
ber of sections of the water-layer 
filter. The data then pass through the 
seismic instrument filters and conven- 
tionally are nonlinearly treated by 
automatic gain. 
marine areas the 


Thus, in some 


ringing or singing phenomena has al- 
most completely masked valid data 
from depth. 


Inverse filtering. There is little that 
can be done about the surface of the 
ocean, or the hard, flat bottom of the 
Persian Gulf and other difficult areas. 
However, if the action of the water 
layer is regarded as a linear filter 
acting on the data, the water layer 
is in effect removed, and about the 
same data obtainable from a dry floor 
may be acquired. 

In considering the water layer as a 
linear filter the transfer function in 
frequency of the water layer may be 
shown to be: 


, ] 
K(f) =( a )2 


where R is the water bottom reflec- 
tion coefficient and ry is 
travel time in the water layer. The 


two-way 


resulting recorded data will be: 


G(f) = F(f) K(f) 


where F(f) is the desired signal. 
Therefore, if the recorded data is 
passed through a filter with a response 


K() == 


——— — (] + »-j27ftw ) 2 
K(f) ce 
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thie aesiread redection data, | I Ss 
ecovered 


There ts considerable difference be- 


: 
In a conventional seismic work, a 


desired signal 


1S recorded pl IS noise 
The characteristics of the signal and 
examined in terms ol 


leneth \ 


is then used with a pass band limited 


the noise are 


frequency and wav filter 


to the frequency region where the 


signal-to-noise ratio is large, or a mul- 
tiple-seismometer array is designed 


with a good signal-to-noise ratio in 


terms of wave length. Thus frequen- 
cies or wave lengths where the signal- 
to-noise ratio is low are filtered out 
and the resulting degradation is ac- 
cepted in the desired signal. 

An equivalent approach to singing 
records would be to regard the watet 
reverberations as noise, A 


fitted 


narrow 


band-pass filter between two 
resonant peaks of the water-layer 
filter. or an arbitrary comb-notching 
filter to 


frequencies, might then be used 


eliminate the reverberation 


However. in the case of the wate1 
reverberation problem, this _ filtering 
approach often results in excessive 
degradation and sometimes complet 
He gram gel 

elimination of the desired signal 
On the 


concept ol 


other hand, by using the 


inverse filtering, primary 


reflection events can be recovered 


with the wave form which would 


have been obtained if the water lave 
had been removed 


Inverse filtering realization. In 


order to apply the principle of in- 
verse filtering to singing records, it 
was necessary to design, build and 


utilize electronic equipment which 


could provide the proper transfet 
function in which the effective water- 
bottom reflection coefficient and the 
two-way travel time in the water layer 
could be conveniently set for each 
profile. 

Since the reflection coefficient and 
two-way travel times differ from pro- 
file to profile, these must be accurately 
determined for each shot 

Recording tec hniques had to be 
modified to remove or minimize non- 
linearities in the usual seismic record- 
ing system. The most serious of these 
is conventional automatic gain con- 
trol 

Special recording techniques which 
maximize the true signal-to-noise ratio 
marine work. 


must be used in the 


Without these techniques, good-look- 





160 









ing records of water reverberations 


may be obtained. but this does not 


necessarily imply that the original 
primary reflections from depth were 
level. 


recorded above the noise 


Pechniques of magnetic recording 
which permit maximum use of the 
dynamic range of the equipment 
must also be utilized. 

In field recording, special high- 
used 


fidelity marine seismometers are 


The data are recorded with modified 
seismic amplifiers in which the auto- 
matic gain control has been designed 


for an optimum compromise between 


maximum modulation on the mag- 


netic medium and minimum change 
of amplitude relationships. 

All data are magnetically recorded 
on discs and sent to a central office 
{or processing. 

The values of the water-bottom co- 
efficient and the two-way travel time 
in the water layer are determined fon 
each profile by analog computation on 
the data. 


The 


synthesized with a time domain filter 


inverse filter is conveniently, 
and the computed coefficients and 
travel times are set for each profile 
further 


The data can then bs 


proc- 
essed by conventional means for pres- 
entation as corrected record sections 
Applications and limitations. In- 
verse filtering, when applied to prob- 
lems of water reverberations, will pro- 
vide seismic records which are ap- 
proximately equivalent to those which 
would have been obtained in the ab- 
sence of a water layer. However, these 
records become less valid as the ocean 
becomes increasingly 


floor structure 


complex or dips steeply. In areas 
where the water-bottom reflection co- 
efficient is complex, the technique is 
limited. 

The inverse filtering technique does 
provide considerable attenuation of 
section multiple energy; that is, those 
multiple reflections between the water 
surface and the subsurface reflectors. 

Most important, marine records 
processed in this manner provide data 
from which valid structural interpre- 
tations can be made. These data are 
not obtainable in original water re- 
verberation records, particularly when 
the subsurface is unconformable. o1 
when traps other than simple broad 
anticlines are the target of explora- 


tion. 


Although the technique of inverse 
filtering effectively reduces multiple 









reflections, it will not eliminate them 


Inverse filtering alone will not pro- 
duce usable records when strong noise 
problems other than multiples are 
present. Nor will it eliminate the need 
for exacting care in interpretation of 
records in water reverberation areas 
Other applications. The utilization 
of data processing based on simplified 
plane wave theory to solve a problem 
which had heretofore been practically 
insoluble indicates that inverse filter- 
ing through data processing may have 
definite application to othe: explora- 
tion problems. 


The 


the most striking example to date of 


water reverberation effect. is 
near surface phenomenon which can 
filter. How- 


from 


be regarded as a linear 


ever, other effects which vary 
shot point to shot point, such as the 
shape of the outgoing pulse which 
cause variations in the character and 
apparent arrival time of events from 
profile to profile but are unrelated to 
the subsurface , can be attacked in the 


Same manne! 
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BETTER BETTER BETTER BETTER BETTER 
frilling rates in all (lower) barite hole lubrication, bit bearing life geological 
pes of muds: T-8, requirements when in all types of even in high interpretation anc 
me, gyp, and low substituted for muds, to reduce solids muds. electrical logs; 
pH, with varying oil in muds. pipe sticking. no fluorescence. 
amounts of oil. 





LAN WITH BIT LUBE to drill 5 ways better... 


MAGCOBAR PLANNED MUD PROGRAMS make 
the above statements facts, not claims. In high 
weight emulsion muds, for example, the Mag- 
cobar engineer properly substitutes Bit Lube® 
for some of the oil to cut drilling costs by reduc- 
ing the amount of barite required. In a typical 
well, the oil content of the mud was allowed to 
drop from 11 to 5 per cent. Bit Lube was added 
to this 17.8 Ib. gal. lime mud with these savings 
in barite: 





| Sacks of|Cost of| Cost of [Cost of] Total 
barite | barite |Bit Lube Oil Cost 
per day |per day] per day |per day|per day 





Emulsion | 
(2 week average) 177 $409.76) $—0— $74.03 | $483.79 


Bit Lube and | 
Emulsion 
(3 week average) 52 | 120.38 122.43 8.25 | 251.06 


NET DAILY SAVINGS WITH BIT LUBE: $232.73 


Not only does Bit Lube give direct cost savings, Magcobar 


but it also offers escape from costly pipe stick- Complete 
~ Sone ing, even in extreme directional holes. Bit Lube a aainemeainie 
nema ane tie lowers the friction coefficient of the mud, to give 
over-all higher drilling mud performance. These 
savings can be added to those in the chart. 
DRESSER 
The skilled use of good products like Bit Lube INDUSTRIES, INC. 
to cut drilling costs is the heart of Magcobar as eteemeela means. 
Technology. Let the Magcobar engineer plan the 
mud program for your next well and this Tech- 
nology will save for you all along the line. 





























President Adolfo Lopez Mateos of Mex- 
ico actively promotes his country’s vigor- 
ous industrial expansion. Besides con- 
trolling and encouraging the nationalized 
petroleum industry, the government ac- 
tively encourages private development of 
the steel, copper, chemical, fertilizer, 
textile, paper and other industries. 





Roldan is general 
manager of Petroleos Mexicanos, the 
government oil company. He is an engi- 
neer and financier with a successful back- 


Pascual Gutierrez 


ground as a business executive. He came 
to Pemex more than a year ago after 
ably heading the Altos Hornos steel com- 
pany at Monclova for about six years. 


162 


Mexico has active program 
of oil and gas development 


By L. J. Logan 


Associate Editor, Wortp Ou 


MEXICANOS, 


PETROLEOS Mexico's 


government oil company, has unde 


way in 1960 an active program of 


development and expansion. It plans 
to drill 506 development wells and 
117 exploratory wells. It has been op- 
erating 96 drilling rigs, and will soon 
be using an additional 48 new drill- 
ing rigs. Pipe lines, refineries, and 
other facilities also are being ex- 
panded. Pemex is producing around 


100,000 barrels per day of crude oil 
and natural gas liquids and consider- 


able gvaAS, 


Nearly all of Mexico’s oil and gas 


installations and several plants mak- 
ing steel products for the oil and gas 
industries were visited in March by 
a group of representatives of USS. 


petroleum industry trade 


journals 
This writer was among those on the 
tour, which was partially described in 
Worvp Oi of April 1960, page 122. 
Installations visited on the tour in- 
cluded the following: 


@ At Reynosa, Tamaulipas, south 
of the U.S. border. Drilling wells, oil 
wells, gas wells, gas gathering systems, 
a topping plant to process 10,000 bar- 
rels per day of light crude oil, an 
absorption plant that processes 300 
million cubic feet per day of natural 
vas from adjacent fields, and the 
Pemex district offices and housing cen- 
ter 

Dry gases are moved by pipe lin 
to Monterrey and Saltillo, and will 
reach Torreon in May and Chihua- 
hua later. Pemex also delivers 125 
million cubic feet per day of dry nat- 
iral gas to Texas Eastern Transmis- 
sion Company for movement to the 
New York City area. under a long 
term contract. The price received for 


the exported gas will gradually in- 
crease. It is now about 195 cents per 
thousand cubic feet. 

The absorption plant is being en- 
larged to 600 million cubic feet pet 
day. The present installations produce 
daily 5.000 barrels of motor gasoline, 
1.500 barrels of LPG, and smallet 
umounts of kerosine and residual fuels 

Near Reynosa is the huge 87 square 
mile Reynosa field, producing much 
Oligo- 


} 


vas and some oil from Frio 
cene) sands at depths around 5,750 
feet. In the Reynosa district, 
the Rio Grande River, there are now 


32 gas and oil fields and 119 good 


below 


prospects yet undrilled. The fields 
produce over 5,000 barrels of oil 
and 300 million cubic feet of gas per 
day. 

In 1960 Pemex plans to drill 30 
wildcats in this northeastern section 
of Mexico, between Monterrey and 
the coast. These fields so far are pre- 
dominantly gas fields. They lie below 
Cameron, Hidalgo, and Starr Coun- 
ties, Texas, which have numerous 
similar oil and gas fields, producing 
from related formations 

Northeastern Mexico has large oil 
and gas reserves already proved, and 
is confidently expected to vield ulti- 
mately oil measured in billions of bar- 
rels and natural gas in trillions of 
cubic feet. It is in an early stage 


I 


of development, just as the Louisiana- 
Texas Gulf Coast was in the early 


1930's 


@ At Ciudad Pemex, Tabasco, in 
the Isthmus. Drilling wells, prolific 
gas wells, an absorption plant that re- 


covers up to > gallons of liquids from 


1,000 cubic feet of gas. The gas now 


] 
| 
i 


is re-cycled, but later it will be sent 
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WORLD Oil 


1960 
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The NEW 


GEODRIL. 


AUTOMATIC 
DRILLER 





1. LONGER BIT LIFE 
2. FEWER TRIPS 
3. STRAIGHTER HOLE 


nq Control 
tested and proved in the 


The GEODRIL 
was developed, 
field by The 


Automatic Drill 


Geolograph Company, man 
of the epted 
Mechanical Well Logging 


ufacturers internationally 
Geolograph 
Recorder 

automatic GEODRIL control has 


many outstanding features and offers the 


The new 
drilling contractor dependability, economy 
and safety 

GEODRIL Control is pro 
experienced personne of 


Service for the 
vided by the 
Geolograph Oil Field Services. Their repr 
backed Dy over a 
century of experience n the oil 


tation for 
fifth-of-a 
fields 

When you drill your 
the NEW GEODRIL 


maximum drilling 


service is 


specify 
Driller for 


next well 
Automatic 
efficiency For addi 
contact 


tional information, nearby 


—~ Oil Field Services office 


[(l 


your 





[<>] AUTOMATIC 
{| DRILLER 


GEOLOGRAPH 


Oil FIELD SERVICES 
276 * Oklahoma City,1, Oklo. 
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IntO a pipe lin lor delivery to points 
northward, includin Mexico City 
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~ ] 
the middle of a swamp in the cente 


ol the State ol labasco., whe re rainfall 


100 inches a vear. The cit 


S¢ ho rls, 


measures 


as its church, theatre. 


own 


and market. all being modern and 


neat. 
To the 


the older salt 


Ciudad Pemex are 
oil fields of th 
Isthmus. The whole called 
the South Zone. In 10) wildcats will 
be drilled in 1960. The area has 300 


million barrels of 


west ol 
dome 


district is 


proved oil reserves 


For more data on advertised products, use Readers’ Service Cards, last page. 














i Lik } 

“) 
. is unequalled in safety, | 
performance, and economy. | 
There are a dozen reasons. | 


=8. Casing section milled clean, posi 
hen 


tive lock will not permit 


skinning. 
© SECTION MILL CUTTERS 
® ROLLER CUTTERS 
¢ DRAG CUTTERS 


ROTARY 


OIL TOOL COMPANY 


serving the industry over 20 years 
8655 WHITAKER AVE., BUENA PARK, CALIF. 
LAmbert 6-4621 © cable ROTOILTOOL 


other service points: 

BAKERSFIEL D—FAirview 4-0431 

VENTURA—Miller 3-4366, L & R Sales 
HOUSTON—FAirfax 3-0854, Cassco Oil Tools 
LAFAYETTE—CEnter 5-4031, Cassco Oil Tools 
HOUMA—UPtown 9-2251, Cassco Oil Tools 
MARACAIBO—7-9231, 7-9232, C.A. Std. Directional 
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frees labor of drudgery speeds and spurs 
the flow of goods and people. Our growing 
nation will demand more and more low cost, 
man-saving energy. Tennessee Gas, active in 
avery phase of gas and oil, will supply an 
increasing share of the fuel and by-products 
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hour 


hem ? wider s ryice to maf. 
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and at least one billion barrels of 


proved 


feet 


probable reserves. There are 


1 


ras reserves of 2'4 trillion cubic 


at José Colomo field alone. and the 

South Zone may have 

amount of gas reserves ultimately. 
About 25 fields in the South Zone 


produc tion of 


10 times that 


have combined crude 
60,000. barrels 
Miocene 
10,000 feet. In addition, José Colomo 
14.000 


per day of natural gas liquids 


daily from the lowe1 


sands at depths of 500 to 


field produces about barrels 





bulletin. 
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@ Vera Cruz. This important port 
Mexico City. The TAMSA 


steel plant at Vera Cruz pierces ingots 


serves 


to make seamless pipe that is used as 
drill pipe, casing, and tubing in the 
oil and gas fields. 

@ Poza Rica, Vera Cruz state. 
Drilling wells, producing oil wells, an 
absorption plant. Poza Rica is still 
Mexico’s most important oil field, 
largely supplying refineries at Mexico 
City and Tampico and at Salamanca 
to the northwest of the capital city. 


NIPPLE AND 


SELECTOR TOOL 


easily runs and sets 
subsurface latches 
and production tools 


The electronic principle of Camco’s Magnaset 
Nipple and Selector Tool is the first major ad- 
vance in wire line, full-open bore nipple and 
latches in many years. Each Magnaset Nipple 
can be field pre-set by magnetic code. Use one 
or more nipples in a tubing string. 
Magnaset Selector Tool acts automatically 
when it reaches the selected nipple, fires a 
pressure-developing explosive that latches your 
production tool in place. Write for complete 


Camco’s 


TA 


re 
SN te 
as Z 


P. O. Box 14484 - 7010 Ardmore Street + Houston, Texas 
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A typical mast type drilling rig owned 
and operated by Petroleos Mexicanos, 
and drilling in the Reynosa field of 
northeastern Mexico. Gas production in 
this field is obtained from prolific Frio 


(Oligocene) sands at depths of about 


5,750 feet. 


It is now producing about 75,000 bar- 


rels of oil daily, alone with about 
7.000 barrels daily of salt water from 
Cretaceous limestone at 7.000 feet. 
About 400 oil wells are producing, in- 
cluding about 100 that flow: and some 
more will be drilled, to extend the 
field on some sides and fill in unde- 
veloped spots. 

Poza Rica field has produced 762 
million barrels of oil and has proved 
reserves of 1.219.000.000 


About three fourths of the field’s wells 


barrels. 


artificial lifting equipment, 


gas lift, rod pumping, o1 


require 
and use 
hydraulic pumping. 

Adjacent to Poza Rica field and 
believed to be a twin dome to Poza 
Rica on a regional high, is the new 
San Andres field, producing 29,000 
barrels of oil daily from 85 flowing 
wells drilled into Jurassic limestone 
at 10.000 feet. 

The Poza Rica district also includes 
some adjacent fields and wildcat areas. 
The whole district has production 
about double that of Poza Rica field. 
The district has produced 1 billion 
barrels of oil and has proved reserves 
of 1.77 barrels. It 
duced 1.17 trillion cubic feet of gas 


billion has _ pro- 
and has gas reserves of 2.78 trillion 
feet. The district 
easterly extension of the Golden Lane 


includes a south- 


fields, where a series of structures has 
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Quality keynotes the de- 
sign, engineering and man- 
ufacturing of WECO unions 
to give you better unions 
wherever they are needed 
in oil field operations. On 
WECO 


unions mean faster rigging- 





the drilling rig, 


up with greater assurance 
of dependable leak-proof piping. In service operations 
you rig-up fast and know that with WECO unions on 
the job you can handle the high pressures, high 
volumes and heavy abrasives of cementing, acidizing 
and sand fracturing without danger of leaks. When 
setting tanks, treaters, 


separators, installing field 


headers, manifolds and other production piping, 











mean greater service 
and economy 


There’s hardly a place in the oil field where you won’t 
benefit by standardizing with WECO unions. Sizes, 
pressure ratings and types for every service assure 
the right union for the service regardless of operating 


conditions. 

Ask your WECO representative to help you plan a 
program of standardizing with WECO unions on your 
drilling rigs, your service trucks and equipment, your 
production installations. You'll save money in the 


long run. er 


WELL EQUIPMENT MFG. CORP. | 


_HOUSTON, TEXAS 


Division of CHIKSAN COMPANY a _ subsidiary of | 


FOOD MACHINERY AND CHEMICAL CORPORATION * 


ae 







if 


a 


ot 





WECO unions save time, and trouble. WECO CHIKSAN HAMER HAMER 
UNIONS SWIVEL JOINTS LINE BLIND VALVES PLUG VALVES 
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ding 20 topping plant is being built. It will cult. Knowing structures is not nec 


round productive Vie 

witv oil from di pths of 3.350 to — process 19,000 barrels of oil daily, and — essarily finding oil. Accumulations de- 
600 feet is due for early completion. Electr pend considerably on stratigraphic 
Chere are now 24 oil and gas fields energy is generated by Pemex for tts — traps and character of the formations 
»n the district. There are 37 drilling own use and the town. Pemex plans Fields of the area have limited gas 

rs at work in the district. including to electrify all its installations. It op- and water drives. 
26 Pemex rigs and 11 Mexican con- erates a water treating plant, shops, Phe city of Poza Rica, about 70,000 
ictor rigs. with several more con- and warehouses. Cementing of wells population, is primarily an oil centet 
ractor rigs due to be emploved. In is done by contract with Mexican Jt was only a village 15 vears ago 
iddition there are 13 workover rigs firms. Many services are performed — Near it are some strange Indian ruins, 
Ise by Pemex itself. About 9,000 people where large hills have been cleared 
There is no refininy at Poza Rica work for Pemex at Poza Rica, of — off to reveal huge temples in the 


‘ 7 ~ ] . ] _ . . ] 
\n absorption plant for 240 million which one half are permanent and 


shape of pyramids 

tbic feet per day operates with gas one half perform temporary functions 

rom the oil well separators. A new Exploration in the district is difh- e Tampico. Refineries, drilling 
wells. famous oil fields. Heavy crude 
is produced by 100 percent effective 
water drive from the Cretaceous lime- 
stone fields of the Ebano-Panuco dis- 
trict and those of the Old Golden 
Lane and New Golden Lane. In the 
district there are now 27 wells drilling. 
including 10 exploratory and 17 de- 
velopment wells. Depths of 5,000 to 
12.000 feet are reached. Last vear 
119 wells were drilled, and 220 more 
are scheduled for 1960. 


The Ebano-Panuco fields now pro- 
duce 15.000 barrels of oil per day. 
and Golden Lane fields 13.500 daily 
Panuco fields already have produced 
850 ili IS > ; » 
OMLFIELD TRUCK AND FLOAT ) — barrels, and the Golden 


Thornycroft Sandmaster 252” wheel base Oilfield Lane 1,150 million, a total of 2 bil- 
, O 1: Rr 
rusk, Hands Erland fil Oued Body. 60609 ion harrels for both arcas, Remaining 


gin pole risers and folding SAE king pin . rable ~ 1 . ect] " 
Hands-England 75,000 Ib. capacity, tandem axle) ‘CCOVETADIE reserves are estimate dat 

Oilfield Float 30’ 0” long and 9’ 6” wide, folding WO to SOO million barrels 

support legs and inverted 36” fifth wheel. 


Truck and Float on Michelin 18.00 x 25. Sahara At mid-Marc h. 1960, Mexico's 


sand tires : ; 
President Adolfo Lopez Mateos, off- 


x 
cials of Pemex, and other officials 
were due to dedicate the laree new 
Ciudad Madera refinery at Tampico 


ee 





It cost $45 million and will process 
135,000 barrels of crude per day. It 
will replace four old refineries. of 
which three were still in operation in 
enn anes early 1960. Completion of this  re- 


Hands-England 75,000 Ib. capacity tandem axle 
Oilfield Float 30’ 0” long and 8’ 6” wide, folding 





finery provided a full set of modern. 


support legs end inverted 36” fifth wheel efficient, fully instrumented refineries 
Float on 11.00 x 20 14-ply tires 


in Mexico 


OILFIELD TRUCK AND FLOAT . ze : 

° xIC 

Scammel Constructor 261’ wheel base Oil Mexico City. Lhe capital ¢ f the 

field Truck. republic is the headquarters for Pe- 
Hands-England 75,000 Ib. capacity tanden : gs : 

axle Oilfield Float 30’ 0” long and 9’ 6” wide, troleos Mexicanos. Liaison with the 

folding support legs and inverted 36” fifth ; 
wheel. federal government is therefore easy. 


Floo n 14.00 20 — 18-pl tires A si 
wae Gnd Moet on pss The fuel needs of Mexico City and 





its surrounding area are supplied by 
the Atzcapotzalco refinery, located 


OILFIELD FLOAT 
Hands-England 25,000 Ib. capacity single 
axle Oilfield Float 24’ 0’ long and 8’ 0” wide, 
folding support legs and SAE king pin 11.00 
x 20—12-ply tires. Steel stake sides 


within the city. With a population of 
almost 5 million people and very 
heavy surface traffic, Mexico City 1s 


a large consumer of gasoline. using 





almost as much as Italy. 
lo supply these needs, the Atzca- 
HANDS-ENGLAND OILFIELD EQUIPMENT LTD. works Road, Letchworth, Herts., England. © potzalco refinery has been continually 


Telephone: Letchworth 600 Telegrams: Oil, Letchworth Cables: Oil, Letchworth, England expanded during the past 15 years, 
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The Finest Products 
Made with Aluminum 
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Anvil Brand Couplings start clean, 
run up fast because threads and 
chamfers are precision machined, 
gaged throughout manufacture, and 
electro- galvanized. Uniform wall 
thickness and properly aligned seal- 
ing surfaces provide dependable 
mechanical strength and full joints 
for trouble-free string service, mini- 
mum maintenance 

Anvil Brand Fittings—A.P._I. 
Couplings for all oil field applica- 
tions, bushings, plugs, and nipples, 
are sold through your nearest sup- 
ply store. Engineering service is al- 
ways available from Anvil Brand 


Representatives in key oil country 
locations. Write for information 


_| * 
= S 6S § 5s, — 


FREE! O% 
POCKET SIZE THREAD GAGE 

Identifies threads from 8 to 14 per inch 

round or sharp, external or internal. Only 


61%,” long. Write Oil Field Dept., Pittsburgh 
Pipe and Coupling Co., Allison Park, Pa 






























ANVIL BRAND 


forged seamless and 
wrought steel 
pipe fittings 


URL 
WIS LU 


LING COMPANY 


ALLISON PARK. PA U.S.A 





Subsidiory: Anvil Products, Inc, 
Affiliate Conadion Coupling ond Fittings, Ltd, 


Longview, Tex 
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Simcoe, Ont, 
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Flow lines from 15 gas wells in the Reynosa field are brought into the common 
header shown here. Seven such gas gathering installations serve about 109 wells in 
the area. The gas yields gasoline and LPG in an absorption plant, and dry gas then 
moves by pipe line to Monterrey and other points in Mexico. Some is exported to 


the United States. 


and has become a large, complete. 
and extremely modern installation 
Today it refines 100,000 barrels pet 
day of medium and heavy crudes, 
from Poza Rica and Golden Lane 


fields, and produc es 30.000 barrels per 
day of gasolines, for automotive and 
aviation use. 

Mexico plans to build up an im- 
portant petrochemical industry, and 
has started the program at this re- 
finery, where one plant recovers 25 
tons a day of pure sulfur from refin- 
ery gases and another produces 45 
tons a day of dodecylbenzene to sup- 
ply the requirements of Mexico's pri- 
vate detergent industry. 


@ Salamanca Refinery. In the high- 
lands northwest of Mexico City, this 
plant serves a populous area. It proc- 
esses 40,000 barrels of crude per day, 
and is being enlarged to 80,000 daily 
by addition of a new topping unit. 
Six large units produce all high vis- 
lubricating oils used in 
Industrial 


oils are produced at the Minatitlan 


cosity index 


the country. lubricating 
refinery in the Isthmus. 

The refinery is supplied with crud 
from the Poza Rica and Golden Lane 
areas by a 12 inch pipe line. Products 
leave the refinery through a network 
of products pipe lines toward three 
distribution depots in the cities of 
Aguascalientes, Guadalajara and Mo- 
relia. 

Adjacent to the refinery a_ plant 
will be built soon to make 200 tons 
per day of ammonia. One private 
company will produce solids out of 
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half the 


another will produce carbon black 


ammonia production, and 


from refinery materials 


@ Acapulco. Pemex has a marine 
bulk 


easoline, 


terminal and plant here, for 


distributing diesel oil. dis- 
tillate fuel oil, and other products to 
the 70,000 population city of Aca- 
pulco and adjacent areas. This is the 
Riviera of the Western Hemisphere, 
a beautiful resort city on a large bay 
of the blue 
hotels regularly serve 25.000 or more 


Modern hotels 
line the hills along the bay for miles. 


Pacific, where modern 


tourists. and homes 


Gasoline and other oils come across 
the Isthmus by products pipe line and 
then by ship to Acapulco and other 
Pacific Coast points. 
@ Monclova. The Atlos Hornos 
Monclova, Coahuila, 
Monterrey, takes coal, 


steel plant at 
northwest of 
iron ore, and limestone out of adja- 
cent mountains, makes ingots and 
pounds them into belts of sheet steel, 
from which are made many things, 
including tin cans and line pipe for 
oil, gas. water, etc. 

From the sheets, another steel plant 
at Monterrey produces the pipe. There 
are also other steel plants in Mexico, 
and all but some special steel prod- 
ucts are made in the country. 

Adjacent to the steel plant at Mon- 
clava is a new plant that produces 
ammonia for making fertilizers. It 1s 
owned by private Mexican and French 
interests and consists largely of French 
equipment and instruments. 

The End 
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Your industry at work 





A monthly roundup of items of interest 
about people, companies and associations 





Sohio Research Center Addition Planned 


Dr. E. C. Hughes (left), manager of the Research Department of The Standard Oil 
Company (Ohio), and Elliott B. McConnell, senior vice president in charge of 
research and manufacturing, at the dedication of one newly completed addition of 
the Sohio Research Center, discuss with other Sohio employes preliminary plans for 
the next addition to the center. 








BROOK OIL WELL 
PUMPING MOTORS 


COST LESS 
TO BUY 

TO OPERATE 
TO MAINTAIN 





This Brook a.c., polyphase, open drip proof, all-weather motor 
“breathes” to keep cool. Screened vent keeps out rodents. Has more 
of what it takes for long, dependable operation. Also Brook single 
phase oil well pumping motors and motors for refineries and petro- 
chemical plants. 

Send for brochure. 


““World’s Most Respected Motor’ SINCE 1904 


BROOK MOTOR CORPORATION nN } 


3302 W. Peterson Ave., Chicago 45, Ill. 





























BRANCH 


CONNECTIONS 


without cutting the 
run pipe 
With Wilson Weldolet and asso- 
ciated fittings, full size and re- 
ducing size branch connections 
can be made, on site, if neces- 
sary, without cutting the run pipe. 
Self-aligning, shaped and bev- 
elled, Weldolet fittings save time 
and material, maintain full pipe 
strength, and give uninterrupted 


flow. 


Weldolets for 90° 
branches, with weld to 
both run and branch 
pipes. 

Sockolets as Weldo- 
lets, with sockets for 
branch to assist in lin- 
ing up. 

Thredolets produce 
threaded outlets, 
screwed connections. 


WeldOlet 


Brazolets screwed or 
socketed outlet in 
bronze, for copper or 
brass piping. 

Elbolets for elbow out- 
lets and 45° branch 
connections screwed or 
socketed. 

Sweepolets reinforced 
connections for butt 
welding. 


Please write 
for the 1960 
Wilson- 
Weldolet 
Catalogue 





WILSON PIPE FITTINGS LTD. 





n Canada: Brook Electric Motors of Canada, Ltd. 250 University Ave., irvine Ayrshire Scotland 
Toronto, Ontario ELECTRIC : 
‘ ot 
Factory Representatives, Warehouses, Dealers in London Office: 40 er os Sridge Stree 
Principal Cities S y 
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- ABig Rig...Simple to Operate 
..- Rugged in Construction 








On location in South Texas, Stewart & Gouger Drilling Com- 
pany’s U-914 Drawworks is drilling ‘Deep Hole” for a major 
oil company. Rated at 900 to 1400 net input horsepower, this 
single package unit, single or double drum, is equipped with 
a 29” diameter by 53%’ long drum and self-equalizing, 
double adjustment brakes 10” wide by 52” outside diameter. 
Identical Fawick VC Clutches are mounted on the drum shaft 
for low and high drum drives, with an emergency splined 
clutch provided for the low drive. For dependable, economical 
and trouble-free drilling equipment, inland or offshore, call 
Mid-Continent today for complete information on the U-914. 


2 >, ea & : ay | ay 
a. = Ve od is és fy a Saas ix 


eam at 


THE WORLD'S LARGEST INDEPENDENT OIL FIELD SUPPLY COMPANY 





Mid-Continent Building, Fort Worth, Texas « Export Division: 45 Rockefeller Plaza, New York 20, N.Y. Cable: MIDCUMPORT NYK 
















NYK 








‘ rroup with Mobil geophysical 912 Republic National Bank Building, Dallas, Texas 
ms in foreign countries Houston, Texas | Midland, Texas | Tulsa, Oklahoma 
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Congrats and $25 to Robert W. GUTEKUNST, Esso Research and 
Engineering Company + Post Office Box 8, Linden, New Jersey 


Your industry at work 





H. P. Pressler Named to 
Oil Information Committee 


Herman P. Pressler, Houston, vice 
president of the Humble Division, Hum- 
te Oil & Refining Company, has been 








named state vice chairman of the Oil 
Information Committee of Texas Mid- 
Continent Oil & Gas Association 
Pressler, who serves on the board of 
management of the present Humble Di- 
vision, succeeds Eugene Hosford, Gulf 











Oil Corporation, Houston, who is the 
ew OIC state chairman 









North Texas Association 
Elects Steed President 


Netum A. Steed, Taubert and Steed 
Drilling Company, Wichita Falls, Texas, 
has been elected president of the North 
Pexas Oil and Gas Association for the 

m of 1960-61. Other officers named 
include: David A. Kimbell, partner, Alan 
Driling Company, Wichita’ Falls. first 
























































nd vice president nd George W An 
lerson, Wichita Falls, executive secretary 


"«drawworks..°°.. 


Sunray Mid-Continent Oil Co. * COW country.” ." 


Reorganizes Records Section ; 


Sunray) Mid-Continent Oil Company » «© . = 


, ,  « ~«¢ & © 
ide its lease re rads secthon a part 
ny s Exploration Depart 
George B. Higgins, Jr.. has been named 
rvisor of the lease records section. 


rting to E. V. Potter, land man- 
; 


Joe Roughneck. backbone of the oil and gas industry. sees 
for Sunrays Exploration Depart- i 


of which H. O. Harder is seniot many a truck of tough Lone Star pipe roll onto well locations 
president from the bavous of the Gulf Coast to the plains of the Williston 
ay rw panei d. way 7S or basin. He knows delivery will be on time because Lone Star 
Daniel, formerly manager of the Leas pipe is stockpiled . . . in quantity... in the heart of the 
R ds Department oil country. 
Geophysical Services Group At Lone Star. every length of API casing. tubing, and line pipe 
Formed by Mobil Oil Co. is checked and tested through each manufacturing operation 
Mobil Oil Company has announced to insure strength and over-all uniformity... your guarantee 
formation of a Geophysical Services of safe. dependable service on the job. 


pat Dallas that will oversee Mobil’s 


ophysical crews throughout the United 
States ind 


Neighbor, wherever you are, specify 
Lone Star and we both get a good deal. 


assist in certain foreign geo- 
hvsical operations 

| roup’s primary function will be 

er scientific data on the earth's 

data used in the search for 

Mobil exploration offices coast- 








including the major division 
Hices at Houston, Midland, Texas, Den 
nd Los Angeles 
J. A. Lester has been named general © 1956 Lone Star Stes! Company 

r of the new froup. Other key 
tments to the group include R. | 

IT superintendent of geophysical field gg 
M. D. McCarty, superintend- 


x t engineering and maintenance, and 
\. W. Musgrave. superintendent of spe Cc Oo M P A N 7 
EXECUTIVE—SALES OFFICES 
W. Mockingbird Lane at Roper * P. O. Box 12226 * Dallas, Texas 


DISTRICT SALES OFFICES 





oblems. An additional superin- 
will be ippointed later t 


ictivities of the Geophysical 


























Flow rate of injection 
water doesn’t restrict oil 
production— when Celite 
diatomite filtration is 
used. 
























Celite diatomite filtration removes all 


pore-clogging solids from injection water... 


permits fastest flow rates 


y 
New YOU CAN PREVENT the build- 
up of suspended solids that sharply 
reduces injection water flow and oil 
output. J-M Celite filter aids take 
all clogging corrosive solids out of the 
water before they can get intothe well. 

Every cubic inch of Celite presents 
over 2.5 million microscopic filter 
channels for the water to pass 
through. These channels remove all 
corrosive products including oil, 
amoebae and most bacteria that plug 
injection wells. This results in spar- 
kling clear water, maximum flow rate 
into the formation at lower pressures, 
and long uninterrupted periods of 
operation. A Celite filter unit requires 
10 times less space than other types 
of filtration, is simply and easily 
cleaned and back onthelineinahurry. 


JOHNS=MANVILLE 
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Specially processed from the world’s 
largest and purest commercially 
available deposit of diatomaceous 
silica, Celite is your best assurance 
of years of trouble-free filter opera- 
tion. Nine standard grades have been 
developed to meet all filtration needs; 
you can pick the one that suits your 
system best. And when you reorder, 
you'll find that each grade of Celite 
remains constantly uniform. 

A Celite engineer will be glad to 
help you set up a workable filtration 
system and recommend the proper 
grade of Celite powder for your 
needs. Write: Johns-Manville, Box 
14, New York 16, N.Y. In Canada: 
Port Credit, Ontario. 


*Celite is Johns-Manville’s registered trade mark 
for its diatomaceous silica products. 


JOHNS -MANVILLE 


PRODUCTS 











Background: A Section of Celite 
filter cake highly magnified. 


Without Celite, fine suspended 
solids form a clogging seal over 
filter openings. 


a 


With Celite, a porous cake with 
microscopic channels becomes the 
real filter surface. 





During filtration, continuous 
bodyfeed of Celite builds up 
fresh filter surfaces throughout 
the cycle, 
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Producing Properties, Inc. 
Buys Morrow Oil Interests 


Producing Properties, Inc., has pur- 
chased from Morrow Oil Company ol 
Los Angeles, the interest in certain prop- 
erties previously acquired from the South- 
ern California Petroleum Corporation, 
also of Los Angeles 

Under the terms of the sale, Morrow 
Oil ¢ ompany re tained an oil payment in 
the amount of approximately $1,351,000 
Producing Properties paid $405,000 cash 
tor the properties The 
approximately 180 


properties 


acquired consist 


wells located o1 ises which produce 
from 17 different fields located in Cali- 
fornia, New Mexico and Texas. Th 
primary value of this purchase is in th 
Jalmat Area of Le Countv. New Mex 
rT and in the Morales and Rosecrans- 


Athens fields, California 
It iS eStIn ited by PPIs engineers that 
ie 


will resu In an increase 


the net reserves of the Corporation 

91 barrels of oil and 11,039,222 

Mef of vas hese reserve estimates make 

plete allowance for the liquidation 

f the il VI tained by Morrow 
() Cor 1\ 


C. L. Suhr Paid Tribute 
By British American Oil 


Li. 2 Oil Citv, Pa., has been 
9 p n for re than 
; \ 1S director 
| | \ 1 Oil Company 
| d th: mpany | D 
| \ B \ 1 | ronto, 
() ted \ \ } rline 
| 
S I Oil ¢ 

( i 
B-A ; il 

it] 


Kerr-McGee Oil Industries 
Establishes New Department 
Kerr-McGee Oil Industries. In has 


shed a new department to coordi- 

I ( a Vities ot he con 

s subsidiaries in tl elds « 

rod in id il 

The new department, known as Prod 
1) mel nd Quality Control, 


d in Oklahoma Citv, and its 

the supervision of Dr. D. R. Frey, 

general manager. Others assigned thus 

the department include L. W 

anager of sales technical serv- 

F. C. Champlin, chief chemist, and 
H. LL. Norlin. laboratory supervisol 

I} new department will act as hai- 

tween marketing and manufactur- 

I 1 the development of new products 
nd inges in existing products. 
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to Europe 


happiest 
rey esloytet-aceyel 
travel 


for him on business, 
for both on vacation 


Starting this spring, you speed to 
Europe, transatlantic or transpolar, with 
magnificent hospitality on the SAS DC-8 
Jet Express. Then you whisk through 
Europe and the Middle East on the SAS 
Caravelle, world’s quietest pure Jet. 

And for a gala vacation, you pick from 
100 sun-and-fun holidays in the 
stunning SAS brochure, “Treasure 


Chest of World Travel”. . . free. 








SOANWDIVAVIAN AIREINES SVSTEN 


Ah, here is the happiest combination 


in the jet age! Ar your SAS agent. 


Scandinavian Airlines System 


TREASURE 


Name a 


a 


City__ See 


My SAS Agent is____........ 


8 Fifth Avenue, New York 20, N.Y. 


FREE Send me your vacation guide, 
“Treasure Chest of World Travel.” 
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get this 
close-up picture of 


CANADIAN 
OIL and GAS 


} 


With a Petroleum and Natural Gas Department in Calvary statted 


with technical men, and with nearly 300 of our branches located in 


Western Canada and the Northwest and Yukon Territories. we are 


In continuous touch with Canada’s oil and vas developments. For 
i 


information on any phase ot the Canadian petroleum industry, please 


| 


send your letterhead request for our complete and up-to-date review 


ot developments Ic contains our latest map, statistical data on the 


| 


principal Canadian oil and gas tields, and 


a summary of the special 
services we otter to the indust 
Address your inquiry either to 


Petrol N ( | ert wet 


| ( Bank ot ¢ Resident Representative 
( ‘4 I ( il B ( er 
( A ( ‘ S LD 
Hi d d {1 didl i) 


lu Canada, itt’s— 


THE CANADIAN BANK 
OF COMMERCE 


Head Office: Toronto 1, Canada 


1 


New York ¢ San Francisco * Los Angeles « Seattle « Portland. Ore 


Resid Representatives -Chicago, Ul. and Dallas. Texas 
kuropean Representative Zurich, Switzerland 


More than 850 branches across Canada 
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Your industry at work 





AAPG’s ‘Bulletin’ Names 
Morrisey Advertising Manager 


Norman S. Morrisey, formerly a con- 
sulting geologist in Tulsa, has been named 
advertising Wiahagel 
of The Bulletin of the 
American Association 
ot petroleun (;eolo 
OIsts, wit headquar 
ers in Tulsa 

Morrisey is ; 
eraduate of the Colo 
rado School of Min 





physics and holds 


MES. degree in geo 


from the University N. S. Morrisey 


was emploved bv Pan 
American Petroleum Corporation; thet 
S lind © d Gas ¢ pany, and 
ro Was ditor of tl () na 

( ] | . 


Dakota Petroleum Club 
Announces 1960 Officers 


Steve Ht. Harris of Harris and Brown 
Ler sident f the Dakota 
otrole ( at tine meeting 
do orecentl» in’ Bismat N.D. The 
lown officers also were elected for 
| sul \ ( Skjod of Ame- 
ada. viee president Lerov Blavlock, 
oker, secretary. and 1 Keating of 
Mobil Oil Company, treasures 
The following men were named di- 
rectors: R. W Killen of Calfornia: 


Norman Lestins of Gulf) Oul Corpora- 
tion, and Woodrow Wilson of ‘The Ohio 
Qohil C.company 


Ada Oil Opens New 
Wichita Falls Office 


K. S. Adams and Ada Oil Company 
recently announced the opening of new 
district production offices in| Wichita 
Falls, Texas, in the oil center. J. Merle 
Brewer will head the new office as dis- 
trict: superintendent 

Brewer was formerly located in Abilene, 
Texas. Wichita Falls is more strategically 
located with reference to present areas ol 
emphasis and this new office will replace 


the Abilene office being closed 


Tidewater Oil Honors 
Long-Service Employes 

Tidewater Oil Company's long-service 
emploves from Maine to North Carolina 
journeved to New York City recently fot 
he company’s Thirteenth Annual Dia- 
nond Service Emblem Dinnet 

\ total of 3 men and women, whose 
individual service ranges from 25 to 40 
e service totals 


vears and whose age 


regva 
more than 46 centuries, were presented 
diamond-studded gold service pins bear- 
ing the companys Flying A insignia. 
J. G. Jimenez, vice president and Tide- 
waters eastern division general manager, 


presented the awards 
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in the industry 








J. R. White E. G. Collado 


E. G. Collado, treasurer of Standard Oil 
Company (New Jersey), and Jj. R. 
White, president of Imperial Oil Limited 


of Canada, an affiliated company of 
Standard Onl, hay designated can- 
lidates for el e board of direc- 

rs at Jersey Standard’s annual meeting 
\f \ ) 


Kenneth R. Joynt Houston has been 


ted a director of Mobil Oil of Can- 
ada, Ltd. He was also named vice pres- 
ident and manager of production for the 
Calgary, Alta., affiliate of Mobil Oil 


Company. 

Robert ii Wood nas een elected assist- 
int of Southwest Gas 
Company, Inc. Fred K. Gol- 


Larv-tre sure! 


} 
SECT 


Producing 


son, it. will succeed Wood as chief clerk 
n the Accounting Department. Al E. 
Beasley has been promoted to general 
exploratior anager and will be located 
Monroe, La. Fred H. Plitt has been 
ted to sel petroleum engineer 

lI tiie Pr ductio1 Department, headed 
D\ R. F. Cox, general pl! duction super- 
Whaley has become vice 


C. F. (Chet 
lent of Colum- 


bia Drilling 





Com- 
pany, Houstor I} 
May \\ 
ae Ss 5 
pi dent of Chet 
\\ ev Well Servic- 
Company, Inc., 
Houston. Whaley and 
J. U. Teague, presi- 
a { Columbia 
D directors C. F. Whaley 
presidents , 
American Association of Oilwell 
1) (C‘ontractors 
Stewart Cronin, exploration manager, 
The Pure Oil ( ompany, will transfer to 
( \ Alta., around June 1, to take 
f Pure’s activities in Canada and 
\ Karl A. Mygal, geological repre- 
in Calgary, will transfer to the 
ys new Northern Producing Di- 
headquarters in Denver. Joseph P. 
LaCroix will becom manager of serv- 
rvising divisional accounting 
MAY 1960 WORLD OIL 





budgets, personnel and material matters. 
Fred A. Devin of the Rocky Mountain 
Producing Division will transfer to Chi- 
cago as exploration manager. Assisting 
him will be John H. Maher as chief 
stratigrapher and JLee Davis as chief 
geophysicist. Chester M. Harden will be- 
come manager of production with head- 
quarters in Chicago. James R. McChes- 
ney will remain as manager of the Gas 
Department and Floyd L. Stewart as 
chief production engineer. Raymond H. 
Rantala of the staff will be- 


ceologik al 


come manager of exploration with re- 
sponsibility for evaluation studies of pro- 
duction and reserves 

B. L. Francis has been appointed staff 
petroleum engineer of the Domestic Pro- 
ducing Department of Texaco Ine. in 
New York 


A. F. Woodward has 
appointed man- 
ager of field and ex- 
ploration operations, 
Pacific Coast Divi- 
sion, for Union Oil 
Company. At the 


time, C. F. 


beer 





Same 


pointed assistant to 
the vice president in 
charge of production. 


Bowden, chief engi- 
j neer, Pacific Coast 
Division, was ap- 





A. F. Woodward 


John Sosnowski and Edward J. Wickson 
have been named research associates, and 


Franklin W. Church and Russell R. 
Johnson have been named engineering 
associates with Esso Research and En- 
gineering Company. 

Albert Benjamin has been named direc- 
tor of public relations for Texaco Ine. 
He succeeds Thomas D. Durrance who 
was appointed manager of public rela- 
tions for Texaco’s affiliate, Arabian 


American Oil Company. 


Robert S. Burke has 
manager of the Land Department fo 
Associated Oil & Gas Company. 


been appointed 


J. W. Meehan elected to the 
board of directors and named vice pres- 
ident of The Vickers Petroleum Com- 
pany, Inc. He was formerly president of 
The Derby Refining Company of Wich- 
ita, Kans., division of Colorado Gas and 
Oil Company. Meehan also has been 
named president of The Vickers Refining 
Company, a newly created separate divi- 
sion of the company. 


has been 


Dr. H. Dayton Wilde has 
to the newly uni- 
versity Humble 
Oil & Refining Company. He has been 
Serving 


been named 
created position ot 
relations counselor for 


as research coordinator. 
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B-w- 
SCRATCHERS 
CENTRALIZERS 


for a good coment job 













CHANNELING 


is defined as... 










CHAN'NEL.ING 
} hanne 3. Oil Well 
in well cementing, a condition resulting from 
incomplete removal of fluid, gelled mud and 
filter cake from behind the casing by the 
ascending cement slurry. 


E ve 


Drilling. 























eeeetess 28 Ol 








L SAND #sastgce te ns 





CHANNELING MEANS .. . 


(1) An imperfect primary cement job 
(2) Mud left behind the casing 
(3) Expensive squeezing 


(4) A poor completion 


B and wv 


SCRATCHERS AND CENTRALIZERS 


Your best and 


most economical 





insurance for the 
elimination of channeling 
and a good primary cement 


job 


R anit VAT tic. 





Well Completion Specialists 


WEST COAST 
198706 South Normandie Ave 
Torrance, Califorma 
PHONE FAculty 1-2463 


GULF COAST 
Box 5266 
Houston 12, Texas 
PHONE WAlnut 3-6603 








i } R 4 T Mien in the industry 


Re! 
EQUIPMENT HERCULES 


HERCULES is First to provide a complete line of equipment for 
this new Oil Production Technique. 

The use of 2!” tubing for casing and 114” or 1!2” tubing as the oil string 
has made it necessary to develop new equipment specifically for this purpose. 
In response to the requests of production men, Hercules now provides tested 
and proven production equipment for Slim Hole Drilling. The well-known 
Hercules ‘“Tee-Type” Duplex Stuffing Box and the new 2!2” Hercules Type ' ' ; i 
HF” Tubing Head are Mossman’ in this typical Slim Hole well hook-up. D. L. Campbell C. D. Shepard 
Hercules “Tee-Type” Duplex Stuffing Box is now available in 114” and 112” D1 
tubing sizes (plain or EUE) with the same packing and parts used in all nine 
Hercules Duplex Stuffing Boxes 


( ampbell, lorlier senlor vice pres- 
ident of The British American Oil Com- 
pany Limited, has been elected to the 


HERCULES “TEE TYPE” DUPLEX company s executive vice presidency, and 
STUFFING oom | A combination Tee and Stuf . D. She ‘pard, general counsel, has been 
} Box th fe e ad scre directly onto the ‘ : cted to a vice pre sidency and mem- 
readed connec bership on the board of directors 

ter hook-up 
Weight 33* Henry H. Beeson has been appointed to 
Price $31.00 the newly created position of natural gas 
HERCULES TYPE “HF’’ SLIM HOLE coordinator by Mobil Oil Company fo 
TUBING HEAD feotures the sofety and quolity ompany operations throughout the 


ara ae cules tubing heads at a United States He will headquarter in 
: Dallas. Also, David K. Taylor has been 
appointed manager of Mobil Producing 
Tunisia, Inc. Mobil also announced the 
ippomtments of four senior people to 
SEREPT, an oil company with which 
Mobil has entered a joint’ exploration 
venture in Tunisia. The men and thei 
HERCULES “REGULAR dy mene as: ee ee 

> NOrAlLlON Manager; é . .ViG ean, 
TYPE” DUPLEX STUF- | senior geologist: James R. Fasbender, 
atl egal Proven design and issistant chief geophysicist, and John F, 

this stuffing ’ Schleinich, chief seismic interpreter 


the difficult 


s cast, one piece steel body 

utlets and heat-treated hinged slips 

wkeaq wifh neoprene packing 1000 PSI 
Weight 19. Price $49.50 


Charles A. Betzel has 
joined Petroleum 


Pechnologists, Inc., 
af + tteare met 
of shattered € if Dallas. 


otects workers 


as techni- 


dentally drop 
ib il representative 


Regular ) | 
egula Betzel will consult 
is ideal for 
with oil company en- 


nstallations _ vineers involved in 
HERCULES TYPE “DS” PUMPING ae in the ; recovery research in 
- oat a aan a : Jeal for use on Slim Hole ‘ : the Mid-Continent, 
Gulf Coast and 
Rocky Mountain 

HERCULES TYPE “HF” TUBING HEAD in spite 0 yg pose C. A. Betzel 


HF’ Tubing Head is pressure cast 
Packed with neoprene Eugene S. Coddou has been appointed 
y 22” Tubing to a patent attorney in the Patents and 
ler Stim Mole : Licensing Department of Standard Oil 
Company (Indiana). 


Ls f 


ts economical price, the 

with one piece cos? ¢t | Ind vernead 

Packing Ring. This Head 

suspend 12” 

operations 

All Hercules Products for Slim Hole Drill- Nolan Stewart and Tan Figart have been 
appointed as new vice presidents of 

ing may be purchased through the supply Zapata Off-Shore Company. Stewart is 

store of your choice. Write for complete also a vice president and director a 

information. ; Zapata International Corporation, and 
director of Zapata International. Both 
Stewart and Figart will report directly 
to Wayne H. Dean, executive vice presi- 
dent of Zapata Off-Shore. J. Porter Brin- 
ton has been named a director of Za- 


pata 


Robert L. McKinnon of Tidewater Oil 
Company has been named employe re- 
lations manager of the Southern Division 
headquartered in’ Houston 
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| TYPE “G” 
| WEIGHT 
: INDICATOR 


: The Type “G” is a scaled 
- down version of the Martin- 

mecker “E,” “D,” and “FS” 
: Talelror-udela—-m-lale mM laleiielel—t-maal— 
ST —Jal-t-4a-) ee aaolelah dle Me lam aal— 
I F-balolar-Umle] 0) o) ha @iomm BI-1-lere 
Tia\=Wr-Valoi alo) eam Mall—melh-t-maal— 
small rigs,workover or pro- 
duction hoists the finest 


elol-s-3] 0} (- mm lal-n4geleal—lane-adlolar 
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dil 
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ot 


ol 
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Balm F-Galolar-t 
VV alolalol am Ane 
Sensater installed 


Instrumentation 





Men in the industry 








A 


R. G. Miller E. B. Paust 


Robert G. Miller and Einar B. Paust 
have been appointed by Standard Oil 
Company (New Jersey) as assistant gen- 
eral counsels 


A. C. Rubel has retired as president of 


Union Oil Company. Rubel will con- 
tinue active association with the com- 
pany as a director and member of the 
executive committee He will also be 


available for special assignments 


Alan Beerbower, Dr. Max W. Hill, Wil- 
liam H. King, Jr., and Patrick P. Me- 
Call have been appointed research asso- 
ciates by Esso Research and Engineering 


Company. Also, James Acquaviva and 


William C. Ludi have been named engi- 
neering associates; Randolph M. Bailly 
Was appointed a section head in the proc- 
ess research division and Frederick J. 


Hart was appointed a section head in 


the products research divisiot 


Dudley P. Penick has been appointed 


staff gas engineer for Mobil International 
Oil Company in New York. He will have 
staff responsibility for gas production 





separation, processing 
and utilization in all 
Mobil International 
operations 

© Paschal Martin, pe- 
and the right materials . in the right place at the ™ troleum engineer. 


calls for right decisions ... 


right time. has recently been 
emploved by the 
Ebro Oil Company, 
Inc., Longview, 
Texas. Martin will 


The manufacturers of CLARSOL, the most widely used 
drilling Bentonite in the Eastern Hemisphere. offer a com- 
prehensive Mud Chemical supply service with a complete 
range of approved chemicals and additives from European assume the duties of 

chief engineer of 
that producing oil 
Paschal Martin = company 





Sources, 


Associated Companies and Sales Offices in all major Coun- 
tries and many oil producing centres. pais ' 
Edwin J. Egan has been named assistant 

— ; to the general manager of Mobil Oil do 
Write or cable for information and catalogue. Brazil in San Paulo, Brazil. Mobil Oil 
do Brazil is part of Mobil International 

Oil Company, operating division of 

Socony Mobil Oil Company, Ine., out- 

side the United States and Canada. Egan 


Whiel yout dany- where yee neni) when yearend! was assistant to the manager of Mobil 


Oil Sudan, Ltd., in Khartow 





Marvin L. Collins has been appointed to 
the newly created position of assistant to 


THE BRITISH CECA COMPANY LTD. aa hana . : 
: the manager of Phillips Petroleum Com- 
175 PICCADILLY @ LONDON, W.1 pany’s Tax, Insurance and Claims De- 


Cables: ACTICARBON LONDON partment 
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Let R-u-b-b-e-r ® 
Take The Wear 


in your sucker rod pumps 











a It Costs You Less That Way 














n 4 
“ ; 
eS 
—~ 3 
, Both MARTIN PLUNGERS and MARTIN RUBBER GUIDE CAGES &s i 
wl are the result of correct engineering to fully utilize the excellent prop- ez = 
0 erties of rubber. Ss % 
ve S&S hex 
’ - ' 
d In the MARTIN SPLIT RINGS, even the swelling of natural rubber in es eS i 
zl oil is utilized in sealing the split and tightening the rings in the Ss &z ; 
ly PLUNGER GROOVES. Resistance to abrasion greatly prolongs plunger SS ~ S : 
J. life in sandy conditions. Slippery when wet means that you have lubri- LS SF: 
cation, even when pumping all water. Barrel life is increased because SE SS 
a — ~ 
this material cannot score or gall metal. fj YF 
= For the REPLACEABLE RUBBER GUIDES in cages, oil resistant ay 
a . ° . ° *y- 
- synthetic rubber is used. No swelling can be tolerated here. Resilience SS 
, completely eliminates the beating action of the ball, and greatly in- SE; 
ng creases ball life. Resistance to abrasion reduces wear on both guide SE= 
All F oa 
al and ball. Ss 
: CUT YOUR COSTS ... LET RUBBER TAKE THE WEAR... Write SS 
r. for our new 1960 catalog. a 
‘y % 
W, a 
ill ye 
of * _ 
ot 4 
yi i 
| 
{ 
nt re 
do : 
il 


"JOHN N. MARTIN 
. WMauupacturenr 


9 W. BRADY STREET e TULSA, OKLAHOMA 


T- 
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PORTABILITY, 
POWER, 
TOUGHNESS, 


GET ALL THREE WITH A PETTY 


Portable 
Drill 


When your operations are 
obstructed by rough terrain you 
can get on location and drill 
the hole you need with Petty’s 
light, powerful, efficient port- 
able drill. 

This amazingly versatile drill 
weighs only 471 Ibs., with 
engine, and can be easily dis- 
assembled into just five basic 
components. No wonder it has 
become a favorite with oil com- 
panies and contractors alike. 
Put Petty’s Portable Drill to 
work for you. 


Pefty 


ey NV - fel 7 wae). ii 


SAN ANTONIO 6, TEXAS 


317 6TH STREET 
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Men in the industry 








B. F. Harrison H. B. Pier 


B. Frank Harrison has been named vice 
president, finance, and Herbert B. Pier 
controller for Stekoll Petroleum Corpo- 
ration. Other new appointments include 
George A. McCulley who was named 
secretary, and Ronald M. Hawkins who 
was promoted to vice president and 


treasure! 


William H. Thorbecke has been ap- 
pointed assistant manager of the Petro- 
leum Chemicals Division of Mobil In- 
ternational Oil Company. 


R. F. Higginbotham, assistant division 
production superintendent for Sinelair 
Oil & Gas Company at Midland, Texas, 
has been transferred to Houston in the 
same position for the Houston division. 
He succeeds William A. Walther, Jr., who 
was appointed to a similar post with Sin- 
clairs Tulsa Division 


Fuller McCowan 
has been appointed 
to the Public Rela- 
tions Department of 
Gulf Oil Corporation 
in Houston Mc- 
Cowan was formerly 
a member of the 
company's public re 
lations staff in’ Pitts- 
burgh. 





Kirby Hillin has 
been named to. suc- 
ceed the the retired 
Arch Clark as division civil engineer for 
Sun Oil Company’s Southwest Produc- 
tion Division 


Fuller McCowan 


Webb B. Cooley has been named man- 
ager of Mobil Oil Company’s Southwest 
Ad Valorem Tax Area. 


James L. Rumsey has joined Delhi-Tay- 
lor Oil Corporation in Dallas, as admin- 
istrative assistant in the Executive Divi- 
sion. He will report to C. H. Hobbs, cor- 
porate secretary and executive assistant 


to the president 


Dr. 1. Harold Silberberg, formerly with 
Socony Mobil Oil Company's research 
laboratories in Dallas, is the new assist- 
ant director of The University of Texas 
Division of the Texas Petroleum Re- 
search Committee. 
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TO HELP YOU MAKE MORE PROFIT 


“ACID GUIDE”* 


This new companion to the “Frac 
Guide”* is used by Dowell for better 
engineering of acid treatments. Results 
have been greater production increases, 
lower treatment costs, or both. Prob- 
able results of acid treatments can be 
predicted, and the most promising treat- 
ment selected for a given well. 


CORROSION INHIBITOR 
SQUEEZE 


This Dowell-developed technique for 
inhibiting corrosion in oil wells has 
given excellent long-term protection 
with minimum cost of application. Sec- 
ond and later applications of Corban* 
inhibitor by “squeezing” it into the 
producing formation have been even 
more efficient than the first. 





FOAM 
LEVEL 
(Same 


FOAMING AGENT FOR cana 
WATER REMOVAL of water) 


This new Dowell addition agent can 
be added to water used in fracturing to 
induce foaming and reduce swabbing 
time. It is also used to facilitate air 
or gas drilling through low-production 
water zones. For air drilling, it mini- 
mizes “balling” of cuttings and creates 
a foam for easier water removal. 














IN SASKATCHEWAN, CANADA. 4 well was suc- were from 3323 to 3329 feet. After acidizing, well 


J 


cessfully perforated with Abrasijet after two attempts 
at explosive perforating had failed. 42-inch casing had 
been cemented through the Mississippian pay from 
2318 to 2323 feet. Four perforations were made fol- 
lowed by a frac job. One month later production was 
averaging 70 to 80 bopd in a field where most wells 
average only 50 to 60 bopd. 


IN CENTRAL KANSAS. 4 well that produced only 
water on initial completion was recompleted success- 
jully with Abrasijet. A radioactive survey showed a 
channel from initial perforations at about 3318 feet to 
bottom of casing at 3405 feet. Well was squeezed with 
cement to shut off water. Abrasijet was used to re- 
perforate without shattering cement. New perforations 











tested 6.5 boph with only a trace of water. 
The chances are good that you can increase your profits 
with Abrasijet. For prompt service or detailed informa- 
tion on Abrasijet, dial Dowell. There are 150 offices 
and stations in the United States, Canada, Argentina 
and Venezuela. Dowell, Tulsa 1, Oklahoma. 

*Dowell Trademark 


Services for the oil industry 





DIVISION OF THE DOW CHEMICAL COMPANY 


Planning 
to enter the 
foreign market ? 


If so, bring AFIA into your plans now to help make sure 
that your investment and your liability will be soundly 
protected right from the start. In this way you profit by. .. 


AFIA’s decades of experience protecting the overseas 
interests of American leaders in business. 


. Insurance carefully patterned to your business needs 
and which meets the insurance requirements of the countries 
where your risks are located. 


...0On-the-scene service and claims settling facilities 
through 700 offices in 74 countries. 


Whether it’s a new venture or expansion of your present 
foreign operations ask your agent or broker to put AFIA 
on your planning team to protect the security of your busi- 
ness abroad with OVERSEAS INSURANCE unsurpassed. 











AMERICAN FOREIGN INSURANCE ASSOCIATION 
161 William Street ¢ New York 38, New York 
CHICAGO OFFICE . . Insurance Exchange Building, 175 West Jackson Blvd., Chicago 4, Hlinois 
DALLAS OFFICE ......... . 400 Vaughn Building, 1712 Commerce Street, Dallas 1, Texas 
HOUSTON OFFICE . ....+..The Century Building, 2120 Travis Street, Houston 2, Texas 
LOS ANGELES OFFICE 3277 Wilshire Boulevard, Los Angeles 5, California 
SAN FRANCISCO OFFICE. .Russ Building, 235 Montgomery Street, San Francisco 4, California 
WASHINGTON OFFICE. ... Woodward Building, 733 15th Street N. W., Washington $, D. C. 


An association of leading American capital stock fire, marine, casualty and 
surety insurance companies providing insurance protection in foreign lands 
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Deaths 





John B. Hussey, 2, member of the 
Federal Power Commission and forme: 
chairman of the Louisiana Conservation 
Commussion, died of a heart attack 
March | whil attending the Southern 
District meeting of the APT in San An- 
tonto, Texas 


Barney B. Hayes, 64, independent oil 

operator and = former chief scout for 

Skelly Oil Company, died at his home 
Oklahoma City 


William F. Humphrey, 86, president of 
the former Tide Water Associated Oil 
Company, died February 3 


Aaron M. Weitzenhoffer, 65. co-owne: 
of Davon Oil and Gas Company, Okla- 


»? 


homa Citv, died February 23. 


Clarence Raymond Busch, 67, Tulsa, in- 


dependent oil operator, died February 23 


Marshall Haddock, Jr., 61. Tulsa, inde- 


pendent oil operator, died March 3 


William Erving Bergman, 43, Bartles- 
ville, Okla., senior development engineer 
for Phillips Petroleum Company, died 
March 9 following a heart attack. 


Charles P. Shertzer, 87, Bartlesville. 
Okla., retired independent oil operator, 
died March 18 





PERFORATE 
TUBING 

IN THE 
WELL 


KINLEY 
TUBING 
PERFORATOR 


J. C. Kinley 
Co. 
Licensees 














ABILENE, TEXAS—Hudson-Eads, Inc. OR 2-5331 
ANACU, ANZOATEGUI, VENEZUELA 
Anzoategui Wire-Line Service, C. A. 
BAY CITY. TEXAS—J. P. Graham Cl 5-4526 
CABIMAS, ZULIA, VENEZUELA 
Wireline Engineers, S. A 
CASPER, WYOMING—C. A. White 3-5264 
CORPUS CHRISTI, TEXAS—Tolle, Inc... TE 5-5 
ay CHRISTI, TEXAS 
D. Ball Wire Line Service Co TU 3- 
FARMINGTON, NEW MEXICO 
& R Service, Inc DA 5- 
FORT MORGAN, COLORADO—C. A. White gis 
GLENDIVE, MONTANA—C. A. White EM 5-383 
HOBBS, NEW MEXICO 
Horne Well Service Co. 
HOUMA, LOUISIANA 
Assoc. Eng. & Equip., Inc UP 2 
HOUMA, LOUISIANA—Camceo, Inc 
HOUMA, LOUISIANA 
Fred Haynie Oil & Gas Well Service UP 
HOUSTON, TEXAS 
Mid-Western Well Ser. Co RE 
HOUSTON, TEXAS 
Long Line Production Control GR 3-5 
LAFAYETTE, LOUISIANA—Camco, Inc..CE 5-3 
LIBERAL, KANSAS—Rainbo Service Main 
MIDLAND, TEXAS 
uccous Service & Eqpt. Co MU 
NEW IBERIA, LOUISIANA 
Cardinal Wireline ane Inc EM 4-5165 
NEW IBERIA, LOUISIANA 
Klein-Deco Wire Line Service EM 9- 
— TEXAS 
amco ee Line Service, Inc FE 2- 
ODESSA, EXAS 
John Bi Wireline Service Co... FE 7-7210 
OKLAHOMA CITY, OKLAHO 
Rainbo Service Co ME 4-2131, ME 4-0105 
PETTUS, TEXAS 
Eddie Jones Eng. Co., Pettus 16, Beeville. FL 8-1218 
SHREVEPORT, LOUISIANA—Cameco, Inc. 8-3615 
VICTORIA, TEXAS—Camco, Inc. Hi 3-952! 
WICHITA FALLS, TEXAS—Tudson-Eads, Inc. 
322-8584, 322-1792, 767-8727, 723-4690, 767-3793 
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API Southern District Names Officers, Presents Service Awards 


Jack P. Robbins (second from left), division manager in San 
Antonio, Texas, for Skinner Corporation was elected district 
chairman of the American Petroleum Institute's Southern 
District for 1960, at the district meeting recently in San An- 
tonio. Other officers elected include (left to right): Marvin 
Rogers, Allen & Morris Drilling Company, San Antonio, vice 
chairman for Balcones Area; Robbins; Raymond Perry, Union 
Producing Company, Shreveport, La., vice chairman for 
Ark-La-Tex area; W. L. Massey, Mining Division, Aluminum 


Cc) 


: 





L. E. Fitzjarrald, Phillips Petroleum Company and API vice 
president for production, presented the API Citation for 
Service to four oil men for outstanding service in API assign- 
ments. The awards were presented at the recent API Southern 
District Meeting. Those receiving the awards were (left to 
right): Tom W. Keating, drilling consultant of Dallas; Jack P. 


Field Tested and Approved 


150 psi working pressure 
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Corporation of America, Port Lavaca, Texas, vice chairman 
for South Central Texas; Walter Kaltayer, Hunt Drilling 
Company, Corpus Christi, Texas, vice chairman for South- 
west Texas, and A. L. Vitter, Jr., The California Company, 
New Orleans, chairman of the District Advisory Committee. 
Vitter is the outgoing district chairman. Not shown is Paul 
Clinkonbeard, Dow Chemical Company's Dowell Division, 
Shreveport, who was elected district secretary-treasurer, suc- 
ceeding Robert A. Buschman, Field Drilling Company. 


calle 





Bow 


Robbins, newly elected chairman of the southern District; 
Fitzjarrald; Ben F. Carter, Union Producing Company, Shreve- 
port, La.; C. H. Taylor, Shell Oil Company, Houston, and 
Roy F. Bobo, Southeastern Drilling Company, Comodoro 
Rivadavia, Argentina, who accepted the award for his father, 


Roy A. Bobo. 


ae x 


WRITE FOR NEW 
VALVE BULLETIN 
P. 0. Box 1739, Tulsa 
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How protection in depth helps cut compensation costs 


ie 


How well are your men equipped to handle a blowout? 


A well that kicks can be the forerunner to disaster. How swiftly and effectively your crew on tour reacts 
largely determines the outcome. Are these men trained for a blowout emergency? Liberty Mutual engineers 
help the pusher and drillers in their training program. They check blowout preventers, fire protection equip- 
ment and review the emergency procedures. This thorough check-out is but one of the many Liberty Mutual 
services that add up to protection in depth. To learn more about Liberty’s protection in depth and how it can 


help lower your business insurance costs, just get in touch with the Liberty Mutual office nearest you. 


(ot tr oom  TBERTY MUTUAL 


MUTUAL INSURANCE cowPaNY « Lipesry muTuaL rise insurance comPANY ==, FRO COMpany that stands by you 


HOME OFFICE BOSTON 
ance: Workmen's Compensation, Liability, Group Accident and Health, Fire, Fleet, Crime Personal Insurance. Automobile, Fire, inland Marine, Burglary, Homeowners 

















Mohammed ibn Rajih 
Mohammed, leading engine 
room operator, checks 
gauges on one of the two 
Ruston gas turbines at 
Nariya pump station which 
is on the pipeline system 
that transports oil from 
Aramco installations to the 
Tapline terminal at Sidon, 
Lebanon. Many Ruston gas 


turbines are now operating 
on Aramco's pipelines in 
Saudi Arabia. 


Write for strated catalogu 


TE’ Gas Turbine Licensee for the 
Cleveland, Ohio 









Vioham med 
and his 
Ruston turbines 


To Nariya came two Ruston gas turbines . 

and Mohammed ibn Rajih Mohammed found 
himself in control of industrial power, in its most 
advanced form. But Mohammed, who is now 
leading engine room operator at the Arabian 
American Oil Company's Nariya pump station 
in Saudi Arabia, soon recognised the 

simplicity of operating a Ruston gas turbine... 
that’s just one of many features of these 
turbines which have made them so popular with 
oilmen from the Middle East to the Americas. 


gas turbines 


up to 1260 b.h.p. at 80 F. ambient temperature. 


For electricity generation, pipeline-pumping, and gas 
boosting in the petroleum industry ...for burning natural 
gas, distillate fuels and selected crudes. 


RUSTON & HORNSBY LTD? LINCOLN*s ENGLAND 


Associated with Davey, Paxman & Co. Ltd., Colchester 


U.S.A.: Thompson Ramo Wooldridge Inc., 23555 Euclid Avenue 


Representatives for Petroleum Industries in the U.S.A.: Beckley, Haltom & Hickman, The Americas 
Building, Rockefeller Center, 1270-6th Avenue, New York 20, N.Y.C 
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Head Geophysical Society 

The Southwest Louisiana Geophysical 
Society recently elected the following 
officers: (Front, left to right) Dick Hol- 
lenbaugh, Petty Geophysical Engineering 
Company, vice president, and Walter 
Hurt, Sohio Petroleum Company, presi- 
dent. Above (left to right) R. Ned Pratt, 
Sun Oil Company, treasurer, and Lu- 
cius Geer, Union Oil Company of Cali- 
fornia, secretary. 


Liberal Geological Society 
Elects Zimmerman President 


Dick Zimmerman, with Petroleum, 
Inc.. in the Panhandle district, has been 
elected president of the Liberal Geologi- 
cal Society at Liberal, Kan 

Zimmerman s associates are Russell 
Clausen, Panhandle Eastern Pipe Line 
Company, vice president; Larson Drake, 
Phe Ohio Oil Company, treasurer, and 
John Mason, Pan American Petroleum 
Corporation, secretary 


Wayne E. Glenn Named 
President of SPE of AIME 


Wayne E. Glenn, Houston manager 
of Continental Oil Company's Produe- 
tion Department, has been installed as 
the new president of the Society of 
Petroleum Engineers of the American 
Institute of Mining, Metallurgical, and 
Petroleum Engineers, Inc., for 1960. 
Glenn succeeds John S. Bell, Houston, 
production manager, Gulf Coast Divi- 
sion, Humble Oil & Refining Company 
President-elect will be Earl M. Kipp, 
San Francisco, special consultant on pro- 
ducing problems on the staff of the vice 
president in charge of producing, Stand- 
ard Oil Company of California, nomi- 
nated to take office in 1961 as SPE presi- 
dent 

Basil P. Kantzer, Los Angeles, vice 
president in charge of exploration and 
production, Union Oil Company of 
California, former president of SPE, and 
John P. Hammond, Tulsa, assistant gen- 
eral superintendent, Production, Amer- 
ada Petroleum Corporation, former 
president of SPE, have been named as 
new vice presidents of AIME. 

Herbert F. Beardmore, Houston, man- 
ager, Gulf Coast District, Gulf Oil 
Corporation, is one of the new AIME 
Directors 

In the SPE, new vice presidents will 
be R \. Morse. Pittsburgh, associate 
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WORKING TOGETHER... 
CONTRACTOR, PRODUCER, 
AND MAGCOBAR 


Fer vet 2 aon rd eel 


+ OES TE, 


SRT 


plan mud programs for pay and profit 


High drilling costs can be 
cut by efficient use of drill- 
ing fluids. The right drilling 
chemicals, used right by 
Magcobar engineers, can 
help increase penetration 
rates, save on trips and bits, 
reduce materials needed, 
and save on equipment and 
manpower. 

But, to make sure that the 
mud program is the most 
efficient, it must be planned 
from the beginning. And, 
because it must deal with 


Magcobar 


Complete 


DRILLING MUD SERVICE 


nology. This Technology 
formulates special drilling 
fluids to reduce or prevent 
damage to the pay, result- 
ing in quicker completion, 
higher production, and less 
need for expensive stimula- 
tion work. Magcobar Tech- 
nology can help you as a 
contractor to drill wells 
more cheaply, can help you 
as a producer to have better 
wells. Drill your next wells 
with Planned Mud Programs 
with Magcobar. 








Associations Past NOMAD Regents arle Boggess, Baker Oil Tools, Inc.; 


Awarded Diamond Pins solvent teecdia sand rps ne 
NOMADS who : , leet 





ha erve or two <« — | 
had served { ay 0 Ol anv: met ecker. Martin- 


Ihe Nati Dial Board ol 1) 


ecker Corporation, first gent of the 


s were presented with diamond — NOMADS; Rolan mith, Roland | 


Pwenty-First I Smith C ngstrand 


iugura Ba oft the Lo \n 7¢ 
r of NOMADS 

eee ae eee aM. W. Haas Named Speaker 

the diamond insignias wer : At Log Analysts Meeting 

grt: S, ne.: Merrill W. Haas, vice president of Hum- 
] 1 7 hi & sen Pati * bl | & Refining 
f Baker Oil Tools, Inc.; Rob ) & | Company (Carter Di- 
rd. Wagner-Morehouse. Inc.: ae ision), Pulsa, will be 
ilson, Web Wilson | | I speaker 


ming annual 


, ¥ ’ of the Soci- 

“we t of Professional 

‘ * = og Analysts 

MODERN Cm | will be held 
Isa May 15-17 


ENGINEERED GAS §  ;: Hae ine eniled 


Analysts 


LIFT VALVES ; Ae Ingen Po 


versity, Uni- 
rvard Uni- 


Guaranteed Low 


Y Viana Simpson and Decker Named 
Cost Maintenance + he oe oe 
A Harold Brown Gas Lift Valve is available for Gordon Simpson, president of General 
every type Gas Lift Installation. ~ipisegaileeaacbes Geer sie oe" ACR re” 
H-B Gas Lift Valve Features: wbeendent Pewclend Aieniaan a 
e Large Dome Capacity : merica’s ne ays an Means Com- 
e Stops limit stem travel, protect bellows | p needa prema elayr ay Aap Recon og 
e Bellows Support Rings prevent reduction in industi 
convolution radius ir arol ecker, president of Highland 
e Replaceable stem and seats i il Company, Houston, will serve as vice 


committee 


Normally Closed Check Valves 3 vhich is made up of oil men represent- 
Three interchangeable types: » a ee ee oe ae the 
e Magnetic cage check valve 3 rhe se 
e Gravity check valve seniees a0 tke uasocintion’s snidcnet aan 
e Spring loaded check valve 





These Superior Features and the Long Wear of 
H-B Check Valves Make This Possible! ; H. G. Vesper to Be Speaker 


VY lin | At Spring API Meeting 


Howard G. Vesper, president and di- 


WS GUARANTEED EXCHANGE POLICY hi g: rector of Standard Oil Company of Cali- 
\O FOR STANDARD VALVES fornia, Western Operations, Inc., will 
1 year in hole—full warranty against mechanical : make the management address at the 
defect. , Phirtv-Third Annual Pacific Coast 
2 years in hole—Exchange $25.00 i American Petroleum Institute District 
2 to 3 years in hole—Exchange $35.00 ‘ Spring Meeting 
3 to 5 years in hole—Exchange $50.00 





lis management address 
will be pre sented hursday, May hz. 


Slight addit 


his career with Stand- 
r graduating from Cali- 

li hnology. He be- 
| sident in 1958. Vespet 
Ask your Harold Brown Representative for full 7 was recent! elected president of | the 
information on putting highly efficient, low cost wi Be il nd Gas As 
H-B Gas Lift Valves in your wells. 


sociation fo 


“heyt) 


Lhe { annual SI O 


HAROLD BROWN : Pacitic Coast District, APL, Division o 
Production, will be held May 12-13 at 
COMPANY the Biltmore Hotel, Los Angeles. Z, N. 
P. 0. Drawer 25047 © Houston 5, Texas Gregory, Teredon Company, is district 
Phone: JAckson 6-441] chairman 


Meeting 
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cation largely eliminates the causes of valve failure. 
How much would you save if you had a valve that 
never needed to be replaced — or that outlasted your 
present valves by ten or twenty times? Try just . - 
one Kockwell-Nordstrom Valve on your toughest ' | » ( F 
service. Rockwell Manufacturing Co., Pittsburgh 8, , - _ 
Pa. Canadian Valve Licensee: Peacock Brothers Ltd. 


another fine product by 


difference....... 













Here’s How CMC Hard-Trim 
Can Trim Your Operating Costs 


AS SMALL 
AS 1/64" * 003 


} 
| 
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Plastic Applicators Looks Ahead 

\ program of development for 1960 was outlined to sales engineers and executives 
of Plastic Applicators, Inc., at the company s winter conference held recently in 
Houston. Present for the conference were: (front row) Cordell Garner, vice president 
in charge of sales; G. J. Duesterberg, president; (second row) Harry Bozeman, Pipe 
LLA LL Inspectors; Vic Hajovsky, vice president in charge of Houston operations; Pat 
ee pee Donnelly, Houston sales; (third row) Gerald Beard, Corpus Christi, Texas, sales; 

Cam Murchison, Tulsa sales, and Bill Kristymik, Houston sales. 


ee! 


k 
h 
b 
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ADJUSTABLE CHOKE 








POINT 
John V. Glaves, assistant district sales 
manager, n hanical PoodsS, Houston 
branch of United States Rubber Com- 
pany, has been promoted to district 


a sales manager, effective immediately 


| of abrasive oil and 
Glaves replaces J. Wesley Batton, district 


gas flow on control valves and 


manager since 1951. who has. retired 


orifices causes rapid wear, frequent from the company after nearly 33 years 


lost production for maintenance of service 
and repair. A few dollars invested 


in precision-cast tungsten carbide & ii dea 
on 


hard-trims for these troublesome 


R. B. (Cocky) MeCannon has been pro- 
moted to the position of Northern Cali- 


fornia District manager for Baker Oil 





_ Dow Warren J. A. Grundy Tools, Inc. Also, H. L. (Hap) Han- 
wear spots can save you hundreds : , due. tormesly Seathern Rocks Mam 
or thousands in down-time. Dow Warren, J. A. Grundy and J. O. tain District manager in Denver, was 

Winston, Jr., have been elected directors — promoted to the position of Training and 
CMC Tungsten Carbide Cast- of Reed Roller Bit | Sales Promotion supervisor in Los An- 


veles. K. J. (Ken) Kurtz will be direc- 


Company and Wil- 
tor of the recently consolidated Northern 


ings are not to be confused with 
liam E. Scarborough 


conventional hard-facing materials oe 

, ‘ 5 : ‘ was electe d VIC< ind Southern Rocky Mountain districts 
or sintered carbides. They are cast president of sales He will headquarter in Denver 
to extremely close tolerances and Warren first Joined ; 

; Reed in 1936 as an Edgar (Ed.) Herbst has been transferred 
provide a density and wear resist- cntaces Sa ahah he to Dallas as resident sales representative 
ance not available in other aonsian inten ‘tun for the Geo. E. Failing Company. Herbst 

- 5? 7 ] 

° . ? .) ‘ ol a) t on 

materials. coming plant = engi- if 4 rly worked out of the Houstor 
neer. Grundy joined office 
> pe 19027 y . 1 
Reed in 1937 as an Noel D. Morris has been named managet 


Special Facilities for Tungsten 





engineer, left the of the new Well Drilling Machinery Di- 


ee arene seg eg pen, W.E. Scarborough ‘On at Alten Foundry and Machine 

ML FOCUS ECAS sins Works, Inc. Morris was formerly. sales 

WRITE TODAY FOR COMPLETE DETAILS Scarborough was appointed domestic manager of the Loomis Machine Com- 
AND LIST OF HARD-TRIM SUPPLIERS sales manager of Reed in 1959. He joined pany of Tiflin, Ohio 


the company in 1936 

Tracey E. Smith was elected president. 
ARBIDE R. N. Waters was recently elected to the © general manager and a director of Na- 
M ANUFACTURING Position of secretary-treasurer of Baker tional Tank, Ltd., Calgary, Alta., Ca- 
N Oil Tools, Inc. He replaces J. E. Rosen- — nadian subsidiary of National Tank Com- 


[ “OMPANY,inc. lind, who has been with the company in — pany of Tulsa. Other appointments in- 








various managerial positions for nearly clude A. H. vanderLee, Vice president, 
2 years and will continue to serve in assistant general manager and a director: 
P. O. Box 13125 e Houston 19, Texas) an advisory capacity W. A. Law, assistant secretarv-treasure! 


1 
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CHEMICAL | 
ACTIVATORS 
FOR 
GYP 














REMOVE GYP CHEMICALLY! 


Halliburton’s new Gyp Removal Solution is designed 
to penetrate normally insoluble gyp scale (calcium 
sulphate) ... and convert it into an acid soluble scale 
which can be removed by conventional acid treat- 
ments. This remarkable advance helps eliminate the 


costly task of pulling tubing to remove scale. 


Scalechek is Halliburton’s technique of placing SCP 


materials, scale control polyphosphates, into a 





bn gt 


—~s 











producing formation to help provide protection against gyp 
deposits and other scales for extended periods of time at 
temperatures up to 260°F. Scalechek materials may be 
injected in conjunction with a fracturing operation .. . or it 


may be injected without sand. 


These two chemical processes are now in wide use 
as a part of Halliburton’s continuing program of 
providing the Petroleum Industry with fast, efficient 
help ... anytime... any place it is needed. Your 
local Halliburton Representative is your link to this 
chain of service. Contact him on your next job calling 


for creative chemistry. 


CONTROL GYP CHEMICALLY! 


‘““Continue to Look to Halliburton for Leadership."’ 


\LLIBURTON CHEMICAL SERVICES 


HALLIBURTON OIL WELL CEMENTING COMPANY 


¢ ~~ 





: DUNCAN, OKLAHOMA 
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Suppliers’ notes 





V. C. Horner, resid Byron 
Jackson Division of Borg-Warner Corpo- 


ration, | | newly 
tal I ! ot i r oft 

| P SoM divi ! 

A. C. Polk has nh appointed executive 
sident and | ot 


Dowell Division Ihe Dow Chemical 


Company. 


J. R. Paul, operations 1 Evans 
ville, Ind., for Dowell Division of Dow 
Chemical Company, | | 


' ty +} " 


Denver 





F. C. Brechtel J. Alliger 


Fred C. Brechtel has been elected execu- 
tive vice president and a director, and 
Jerald Alliger was named vice president 
and a director of Geophoto Services, Inc., 


of Denver 











products. 


formation write: 





RESERVE YOUR SPACE N OW! 


PERMIAN BASIN OIL SHO 


The 1960 Permian Basin Oil Show will 
be the largest oil exposition this year. It's 
your opportunity to exhibit your products or 
services right in the heart of the oil country 
directly to the men that use and buy those 


Be sure your company is represented. 
Act now for choice space. For complete in- 








ODESSA, “s 
= TEXAS 
><. (CT.20-23 


Jay Alvey, Manager 
Permian Basin Oil Show 
P. O. Box 2248 

Odessa, Texas 
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Warren R. Kenefick has been named 
sales engineer Edward Valves, Inc.'s, lin 
of high pressure, high temperature forged 
and cast steel valves in the Southeast 
District. Edward Valves, Inc., is a sub- 
sidiary of Rockwell Manufacturing Com- 


pany. 


Charles Welch of Wichita Falls, Texas, 
and Richard White of Dallas, have been 
selected for the Axelson sales training 
program, Axelson Division of U.S. In- 
dustries, Inc. 


John W. Mays has been appointed field 
representative for U.S. Steel’s Oil Well 
Supply Division in Houston 


Cyrus V. Helm has been named admin- 
istrative assistant to Walter Beadle, ex- 
ecutive vice president of The Western 
Company. 


Harry T. Phelps has been appointed in- 
dustrial tractor and equipment sales rep- 
resentative for International Harvester 
Company. 


Maurice Martin has been named execu- 
tive vice president of Geopetrole of Paris, 
France,, a consulting firm specializing in 
formation evaluation and reservoir engi- 


neering 


1] Ed Neely has _ been 
appointed sales en- 
gineer for the Oil 
Pools Department of 
Avondale Marine 
Ways, Inc. Neely will 
be located at the 
Oil Tools Depart- 


ment of Avondale’s 
Harvey Quick Re- 
pair’ on the Harvey 
Ed Neely Canal Harvey, La. 


J. F. Powers, Jr., has been appointed vice 
president and sales manager of Chiksan 
Company. In his new position, Powers 
will move from Chiksan’s eastern office 
in Newark, N. J., to Brea, Calif., where 


the firm’s headquarters are located. 


Brooks Doughtie has been named dis- 
trict sales representative handling both 
domestic and export sales in the Tulsa 
office of the Baash-Ross Division of Joy 
Manufacturing Company. 


William E. Korsan has been appointed as- 
sistant manager and Paul W. Clark as 
manager of sales of the Industrial Svs- 
tems Department of Allis-Chalmers Man- 
ufacturing Company. 


Carl Rush, chairman of The Spindletop 
Section of petroleum engineers, has been 
appointed district sales engineer for 


MeMurray Oil Tool Specialties. 


Richard B. Hazard, vice president of 
Raybestos-Manhattan, Inc., has been re- 
elected president of the Mechanical Pack- 
ing Association, Inc. 

1960 
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W. C. (Bill) Meeks, 
sales representative 
for Chicksan-Weco 


oil products for Well 
Equipment Mfg. 
Corp. has been trans- 
ferred from Denver 
to Dallas to serve the 
Dallas-North Texas 
area. Meeks has been 
representative in the 
Rocky Mountain 
area for the past two 
years 


W. C. Meeks 


John J. Boslet has been appointed stor 
manager at Greensburg, Ky., for U.S. 
Steel’s Oil Well Supply Division. 


Wayne Overman has been named dis- 
trict manager for the Tuboscope Com- 
pany’s Shreveport, La., district 
will manage the company’s sales and 
service for the entire state of Arkansas 


ind North Louisiana 


Overman 


F. L. (Bud) Bryan has been promoted to 
lirector of relations for 
Schlumberger Well Surveying Corpora- 
tion. Bryan began with Schlumberger in 
41. Charles B. (Chuck) Evans has been 
ippointed Permian Basin Division man- 
iger, and Ralph P. Burton was named 


yersonnel 


the new Northern Rocky Mountain Di- 
vision head 
Zeb Lano has _ been 
appointed sales rep- 
resentative at Elec- 
tra, Texas, for Brad- 


ford Motor Works of 
Pa. Lano Was 
formerly field repr: 
sentative for Na 
tional Supply Co. at 


Corry, 





Pampa, Texas, and 
has over nine years 
experience in oil 
field work 
Zeb Lano 
W. T. (Tex) Smiley has been named 
national service manager for General 


Electric’s mobil radio at the company’s 
Communication Produce ts Department 


tory headquarters in Lwncehbure, Va 


Roy C. Ingersoll, chairman of the board 
of Borg-Warner Corporation, was elected 
board member of the National 
Industrial Conference Board for a term 
ft three the board’s meeting in 


New \ 


i Senior 


years al 


ork City. 


Jim Flemmons has been promoted to the 
position of assistant to the general man- 
iger of sales for Cardwell Manufacturing 
Company, Inc. 


D. B. Scott has been appointed to suc- 
ceed F. C, Ludington, who retires July 
nanager of the Control Department 
\llis-Chalmers Manufacturing Com- 
pany 


if 


MAY 1960 WORLD OiL 


John V. Glaves, an assistant district sales 
manager for mechanical goods at the 
Houston branch of United States Rubber 
Company, has been promoted to district 
sales manager. 


James B. Allen, Jr., is the new store man- 
ager at Williston, N. D., for The Na- 
tional Supply Company. He succeeds 
Dwight A. Reams, who transferred to 
Denver as a city sales representative. 
\lso, Philip R. Adkinson was named 
store manager at Kevin, Mont., succeed- 
ing Allen, and Jack Lee Radden was ap- 
pointed store manager at Glendive, 
Mont., replacing K. M. Kennedy, who 
transferred to the Williston store. 





a 


A MEIER. og SS Rte 


Kemp Barley has been added to the sales 
staff at Oil Base, Inc., of Compton, Calif. 
Iwo years ago Bar- 
ley sold the interest 
in his own mud com- 


pany in California 
and went to Den- 
mark as head drill- 


engineer for Kel- 
Overseas Drilling 
Company. Barley will 
be stationed in Ba- 
kersfield, Calif., to 
the San Joa- 
quin Valley Oil 


ing 


log 





serve 
for 3 
Kemp Barley 


Base, Inc. 


This 18-hp Model THD 2-cylinder Wisconsin 
power unit is equipped with clutch take-off, 
belted to a Roper rotary pump with a:ca- 
pacity of 60 bbls. of crude oii at 200 psi. 





Here's ENGINE POWER 


tailored for your isolated installation 





Operating in the “Four Corners” 
area of northwestern New Mexico, 
this Wisconsin-powered pipeline 
unit was selected by a major crude 
oil purchaser because of previous 
experience in Southwest Texas, 
Wyoming, and Canada. They 
were pre-sold on the self-sustain- 
ing dependability of Wisconsin 
Engine Power, working under 
rugged conditions in hot, remote 
regions. 


The Wisconsin Heavy-Duty Air- 
Cooled Engines are “tailor-made” 
for this type of operation. Dual 
carburetion enables the engine 
either to operate on gasoline or 
to run “off the land,” using natu- 
ral gas. Stellite exhaust valves 


WISCONSIN MOTOR’ 


CORPORATION 





Milwaukee 46, Wisconsin 


and valve-seat inserts and posi- 
tive rotators increase valve life 
200°, to 500%. 

Exceptionally efficient AIR- 
COOLING at all temperatures 
from low sub-zero to 140° F. licks 
the cooling problem anywhere, at 
any season. Heavy-duty design 
and construction in all details is 
your unwritten guarantee of long 
engine life and low-cost mainte- 
nance. Basic high torque provides 
the load-lugging power that keeps 
the engine rolling regardless of 
load variations. 


You can’t do better than to spec- 
ify “Wisconsin Power” for your 
oil field utility units. Write for 


engine bulletin S-249. J-154 


WRITE TO HARLEY SALES CO. 
618 SOUTH MAIN STREET. TULSA. OK LANOMA 
‘ AVENU® + HOUSTO 
808 SOUTH MAIN STREET . WICHITA, KANSAS 


Oil Field Distributors for Wisconsin 
Engines and all types of Utility Units 


420 McKINNEY 






World’s Largest Builders of Heavy-Duty Air-Cooled Engines 


For more data on advertised products, use Readers’ Service Cards, last page 


207 





Suppliers’ notes 





William E. Ridgeway has joined Byron 
Jackson Tools, Inc., as field representa- 
tive for the Near and Middle East areas 


Harold Grant has been named regional 
training supervisor for Halliburton Oil 
Well Cementing Company’s southern re- 
gion—its Houston, Corpus Christi, Texas, 
Shreveport and New Orleans divisions 





Admiral Lewis L. Strauss and J. Rich- 
ard Scanlin have been elected directors, 
ind Arthur E. Martin was named a vices 
president, Traffic Department, for Gen- 
eral American Transportation Corpora- 
tion. 





| New Canadian Representative 


| G. B. (Sha) Schapaugh, vice president 
rele) Gi G and sales manager of Frank W. Murphy 
Manufacturer, Inc., and Duane 


Schmeeckle, head of Petro-Automation 

e Industries, Ltd., of Calgary and Edmon- 

t Bs WG ton, Alta., study a map at the conclusion 

ee eee of their agreement whereby Petro-Auto- 

mation will represent the Murphy Com. 

pany in Canada. Petro-Automation will 

maintain complete stocks and offer engi- 

neering service on applications of Murphy 

Safety Switches to oil production and 
pipe lining. 


Thomas A. Hopkins has been appoite 
sales representative-store area at Mirandé 
City, Texas, for the Oil Well Supply 
Division of U.S. Steel Corporation. 


Oil production 
Earl Barkley has been appointed are: 
sales manager of the newly formee 
Rocky Mountain Area offices of the 
Baash-Ross Division of Joy Manufactur- 
ing Company. 


and profit 
records make 
a JENSEN 
look like 





George A. Peck has been appointed to 
the presidency ot 
Southwestern In- 
dustrial Electronics 
Company, of Hous- 








ton, one of the Dres- 
ser Industries. Peck 
comes to SIE from 
the Stromberg- Carl- 
son Company otf 
Rochester, N. \ 
where he was vice 
resident and general 
The low cost Chances are your profit east af the Misc. 


and operation picture isn’t as large as tronics Division George A. Peck 


G. W. Carrington, vice president, Exner- 


of a JENSEN it would be if you stand- Dodge, Inc.; William F. Gates, vice pres- 
, ident, Black, Sivalls & Bryson, Inc., and 
ardized on JENSENS. Let R. O. Hambric, general merchandis¢ 


make it look 


like this... 


manager of the Continental-Emsco Com- 
pany, have been named members of th 
National Defense Executive Reserve for 
Oilfield Equipment and Services. 


us show you why! 





Alberto M. Vasquez has been added wu 
STOCKED BY YOUR LOCAL SUPPLY STORE agg Be eneuaeailins eae age a 
America as an acting agent for Cameron 
Iron Works, Inc. Vasquez’ company is 
Equipo Petrolero, Ltd., in La Paz, Boliva 
E. S. McRoberts has been appointed dis 
trict manager of the Tulsa office of The 


J. B. Beaird Company, Inc. McRoberts 


has been associated with Beaird since 


1944 


Made by JENSEN BROS. MFG. CO., INC., P. O. Box 477-D, Coffeyville, Kansas 
Export Office: 250 Park Avenue, New York 17, N. Y. 
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Suppliers’ notes 





B. W. (Bill) Bourne has been appointed 
a vice president of Delta Tank Mfg. 
Company, Inc. Bourne had been sales 
manager of Delta’s Oil Field Equipment 
Division in Houston 


B. H. Pickard has 
been appointed ad- 
ministrative assistant 
mn the executive staff 
of G. J. Duesterberg, 
president of Plastic 
Applicators, Inc., of 
Houston. Pickard’s 
work will be con- 
erned with the par- 
ent company, Plastic 
Applicators, Inc., 
Rubber Applicators, 
Inc., and Pipe In- 
spectors. 





BR. H. Pickard 


James W. Dees, former store manager at 
Houma, La., for Continental-Emsco has 
been promoted to district manager for 
the Lafayette, La., office. At the same 
time, these promotions were also an- 
nounced by Continental-Emsco: Leo R. 
Walker, former store manager at Lake 
Charles, La., has taken over merchan- 
dising duties for the South Louisiana 
Division office; Al L. Beavers, former 
Houston District Production Machinery 
specialist, is now in charge of merchan- 
jising for the Houston Division; Doug- 
lass P. Yadon, Jr., is the new Division 
Oil Country Tubular representative for 
the Tulsa Division, and Dwight G. Barn- 
hart is the new District Tubular repre- 
sentative located in Columbus, Ohio: 
Ennis Winford Smith, El Dorado, Ark.. 
James E. Yarrough, Jr., Duncan, Okla., 
B. R. Grieve, Houston, and Winfred L. 
McWhorter, Luling, Texas, have been 
promoted to D-+B Pump spec ialists; new 
men in the position of store managers 
are Kermit A. Holden, Leeville, La.. 
ind Nealy Nevils, Jr., Lake Charles, La 
lr. C. Williams, former store manager at 
Leeville, takes over the Lafavette store 
William F. Wheeler is the new Division 
Production Equipment specialist for the 
Los Angeles Division office. Walter M. 
Golden, D+-B specialist, has been moved 
rom Duncan, Okla., to County Line, 


Ok and Robert F. Gregg, Divisio 
Oil Country Tubular representative 
ed from 


vet ire Tulsa to Denvet W. H. 
Ramsdell, former assistant chief mechan 
ngineer, has been promoted t 
Quality Control at the Hous 
Harry Hobbs, Jr., former divi 
handis« manager ol the Hous 

1) sion, Was pro! oted to assistant 
i dist manager at the Dal 

Noble D. Lane, tormet 

it Lafavette La... was 


qaivision managet 


Continental-Emsco Changes 
Name of British Subsidiary 


ntal-Emsco Company, a divi 


The Youngstown Sheet and 7 
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Get More Production with 


PACIFIC'S 
DOUBLE BARREL 


Insert Rod Plunger Pump 


This particular design of Pacific’s Type “D” Insert Rod 





Pump is one of the many tried, and is the direct result 
of engineering proved by actual field tests and opera- 
tion. Over a period of years this pump was developed 
so that it could be removed on the rods for servicing 
... yet produce at capacities equal to or greater than 
a Tubing Liner Pump. Many problems were encoun- 
tered, but for each a satisfactory solution was found. 
The result is a most efficient and trouble free insert 
rod pump for handling large capacities. 


The Type “D” Insert Rod Pump consists basically 





of two R. W. pumps in tandem. The upper pump is a 


Traveling Barrel Pump. The lower pump is a Traveling 
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Vertical cross sectional view of lower pump 
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Ye HUNTINGTON PARK, CALIFORNIA 
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ty A Mid-Continent : 

f | 1358 So. Sheridan Ave., Tulsa 12, Oklahoma 





AN, Pacific Pumps of Canada, Ltd., 
| Edmonton, Alberta 
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Arrows indicate critical 
areas treated with com- 
pressive stresses to im- 
prove fatigue resistance. 








4ortified 
against fatigue 


LINK-BELT FR® oil field roller chain 
stands up to tremendous stresses 
of modern drilling service 











The smashing impacts and tortuous stresses met in 
day-to-day drilling are taken in stride by Link-Belt 
FR (Fatigue Resistant) roller chain. Through its 
patented FR process, Link-Belt gives its roller 
chain greater dvnamic strength. FR greatly raises 
the chain’s endurance limit by compressing metal 
around pitch holes—the critical sidebar areas most 
vulnerable to fatigue failure. 

Ihe FR process results trom the same design 
and metallurgical research that has produced many 
more “extras,” all standard in Link-Belt oil field 


roller chains. They include shot-peened rollers, 





close heat-treat control, Shepherd’s Crook Cotters 
COMET PORTABLE DRILLING RIG, built by Cabot Shops. ; : whe: en a oY 

Inc., Pampa, Texas, is equipped with Link-Belt single - and others. For details, see ¢ atalog 2980. 
and multiple-strand “FR” precision steel roller chain 


15,289 


= | 


SS. a ‘ CATALOG 2880 has full information 

4 we on all Link-Belt oil field equipment. 
° & You can obtain a copy from any lead- 

- ing supply store in the field. Also in 


Composite Catalog of Oil Field Equip- 








; i ment 
ROLLER CHAINS AND SPROCKETS ee ay 
LINK-BELT COMPANY: Indianapolis 6, Houston 1, Dallas 26, Odessa, Tex., New Orleans 6, Shreveport, La., Los Angeles 22 (Montebello), Scarboro 
loronto 13); Export Office, New York 7. Distribucors in All Fields 
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Suppliers’ notes 





announced a change of 
name for its British subsidiary, head 
quartered at St. Albans near London 

Formerly known as Emsco Engineer- 
ing Company, Ltd., the English firm will 
now operate as Continental-Emsco 
G.B.), Ltd. The English plant main- 
tains close engineering contact with home 
offices in Dallas to assure —_ gt 2 
ability of all British and U.S.-made 
parts. 

[he plant was purchased by Emsco 
Manufacturing Company in 1928, and 
refurbished with new equipment in 1945 
It came under its present system of op- 
eration in 1957 when Emsco was merged 
with Continental Supply Company, a di- 
vision of Youngstown 


Company, has 


Willis Oil Tool Company 
Moves to New Facilities 


Willis Oil Tool Company has moved 


into its new plant and office facilities. 
Formerly located on Pine Avenue, the 
new location is on Palm Drive in Long 
Beach, Calif 

Occupying a two-acre site, the new 


15,000 square 
research, 


Willis plant-office 


feet providing ample 


covers 
room for 


drafting, phototype development, pro 
duction and greatly expanded test facili- 
ties. The plant production area_ itself 
vers ove! 19.000 square feet and in- 
des more than ample space for engine 
nd turret lathes, milling machines, 
inders, drill presses and welding areas. 
The new facilities have enabled Willis 


speed up all production processes and 
educe de Future expansion 


ace omplished within the 


livery time 


existing 
ildir og 


group 





McFarland 


ce 


W. D. 


Warner 


Oklahoma Tool Companies 
Merged Into Acme Tools, Inc. 


lwo Oklahoma City tool companies, 
\cme Oil Tool Company and Great Bend 
Fishis lool Company, have 
Acme Tool, Inc. The 
March ] 

UI new organization, 
I vill offer a 
oil field 


rent ind en; 


merged 
ind | ome merger 
va flective 
Acme Tool. 
complete line of 
fishing 
direc- 


more 
a complete 
gineering 
drilling and oil 
Sno] Che 


proximately 


SETVICeS, tool 
sery 1 ee 
field 


employs ap 


machine 
new company 
150 people 

flicers of both companies will be 
in the Willian 


new organization 


WORLD OIL 


1). (Bill) Warner, president of Great 
Bend, is chairman of the board of Acme 
Tool, Inc. F. W. (Bill) McFarland, pres- 
ident of Acme Oil Tool Company, Inc., 
is president of the new firm. Harold Sad- 
berry, new executive vice president, is 
the general manager of all fishing tool 
operations. He formerly occupied this 
position with Great Bend. Don Burner 
is vice president in charge of machine 
shops. Howard B. Weston, who was sec- 
retary of Acme Oil Tool, Inc., has be- 
come treasurer of the new company 
Eugene P. Ledbetter, attorney and officer 
of Great Bend, is the new secretary. All 
officers are members of the board of di- 


rectors and are stockholders of the com- 


pany 





Avondale Marine Ways, Inc., 
Opens Customers’ Building 

Avondale Marine Ways, Inc., New 
Orleans, has opened a customers’ build- 
ing to provide customers’ representatives 
with the facilities essential to their indi- 
vidual requirements. 

As a result of Avondale’s major ex- 
pansion program last fall, a porcelain 
enamel building with 8,400 square feet 
of floor area was erected specifically t 
provide office space for resident cus- 
tomers and inspectors. Located adjacent 
to the Engineering and Research build- 
ing and Avondale’s main administration 
building, the new customers’ quarters are 


convenient to the company’s activities. 





a fit- Q)- Graf | MIGHT HAVE 


SAVED THIS WELL 


A Pit-O-Graf can give adequate 
warning to prevent a blowout. But, it 
must be where the driller can see it, 
can take advantage of it. Here's what 
users have to say: 

One oil company says — ‘Although 
blowout prevention is a matter of con- 
cern for the operator, the contractor, 
and the drilling crews, generally she 
driller is the key man.” 

Another company says—'’Since a pit 
level indicator is so important, take 
these precautions to get the most good 


Cy icdalal 7 
2 2 
w& ° 
> ® 
os ia 
\F ° 
Aoysto™ Lake Charles 


For more deta on advertised products 


HEmlock 6-2265 


use Readers 


out of it: Place the pit level recording 
instrument at or near the driller’s posi- 
tion on the derrick floor.” 

If the driller’s responsibility is not 
misplaced, then he can recognize the 
danger signals that precede every blow- 
out. With the Pit-O-Graf record before 
him, he can intelligently analyze the 
rate of gain or loss of mud as recorded 
and thereby direct his crew in the 
orderly control of the situation at hand. 
In this case the threatened blowout 
would become one that does not happen 


WARREN AUTOMATIC TOOL CO. 


3915 THARP STREET 


* HOUSTON, TEXAS 


Phone CApitol 4-2511 


New Iberia 
EMerson 9-9862 


Harvey 
FOrest 6-144] 
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INCREASE 


PROFITS 
WITH 


REDA 
Submergible 


REDA GIVES YOU THESE 
COST SAVING FEATURES 
AND DOES THE JOB 
BETTER! 











@ Lower cost for 
installation, operation 
and maintencnce. 


e 250 to 18,000 BPD 
capacities 


@ Depths to 10,000 fr. 


e Corrosion-resistant 
construction 


e Long life — dependable 
service 


e A complete line 
to meet pumping 
requirements 


and 


INVESTMENT COST IS 
FAR LOWER WHEN YOU 
CHOOSE REDA FOR YOUR 
PUMPING NEEDS 

















Write or call for more information 


Reda engineers u ill be pleased fo assist 


and help plan 


your operations 


wm OF Oa, 


> MERCIg ‘> 
3 ce 


REDA, 


REDA PUMP CO. 


BARTLESVILLE, OKLAHOMA 


Manufacturers of submergible motors and pumps 
for over 35 years — for oil, brine and water 
wells, gasoline and jet fuel — 
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From the Bull Wheel 


























“One reason you didn’t get our drilling contract—You don't give trading stamps. 
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Signs of the Time 

Like the Scotchman 
wear his glasses all the time, in order to 
save them, the State of Nebraska is r 
ported to have erected this sign, “Main 
highway open for traffic while detour is 
being repaired.” 


who would not 


Maybe Next Time, Doc. 
Doctor:*Tve examined you thoroughly 
and I can’t seem to find the cause of your 
illness. It might be due to drinking how 
ever.” 
Patient: “Oh, that’s all right, Doc. I'll 
come back some time when you're sober 


Fashion Note 
There will be 
this year 


little change in por kets 


Overheard 

“My wife and I have had tive 
happy marriage, and out of 15 that’s not 
bad at all.” 


years ol 


Half and Half 

“Yes and no,” replied Wally Schmid- 
lapp, when asked if he enjoved his date 
with the Siamese twins 


At Your Own Risk 


The vacationer, who was in swimming, 
hollered at the man on shore, “Are you 


For more data on advertised products, use Readers’ Service Cards, last page 


sure there are no crocodiles around 
here? 

‘Absolutely The sharks scare them 
away.” 


Seeing Is Believing 
A pink elephant, a green kangaroo and 
two yellow snakes went into the night 
club and glanced at the clock as they 
sat at the bar 
“You're a 


teered the 


little early, boys,” volun- 


bartender, “he’s not here yet ‘i 





SECONDARY RECOVERY 


EUM ENG, 
not Nee 
e *s 


STEPHENS ENGINEERING 


Wy, a> 
Smita cacs. 1 





RESERVOIR ENGINEERING 
Water Flooding Gas Repressuring 


EVALUATION CORE ANALYSIS 
SURVEYS ECONOMICS 
Cost Estimates, Design, Installation 


FIELD SUPERVISION 
Phone 723-2167 
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A new advancement in the field of nuclear well logging 


MecCullough’s Density Log accurately measures the bulk 
] Ce ie ° 
formations. This rock density is of prime impor 


Where 


cle nsify ot 


IT} the 


interpretation of geophysical data 
ty values are known, porosity can be determined 


n densi 
CUPFACY 
McCullough Density Logger is the only tool of its 
the Scintillometer and an 


that 
Sy Ol pulse height discriminator. By this method, a 


imma rays the 
collimator and back-scattered gamma rays are 
The discrimi 


utilizes collimation, 


im of g is directed into formation by 


l 
t SOUTCE 


ccepted by Scintillometer collimator. 


the 
tor is adjusted for recording gamma rays in the energy 


| that reflects deep penetration. The numerical inten- 


} 
ii 


of these gamma rays is directly related to the density 


the formation 


AVAILABILITY This service is being 

ide available at our district offices as 
I pidly as possible. Check with the 
McCullough representative in your 


lity 


LOS ANGELES 
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Accurately calibrated in the field with a calibration block 
of known density. 

Absolute zero is recorded on each log and a linear count 
scale enables the graphic conversion of counts per second 
to bulk density for logs run in any well. 

Bulk density, with the grain density of the formation min- 
erals taken into consideration, is in turn graphically con- 
verted to accurate porosity values for various types of 
lithology. 

Responsive to the physical properties of the formation, not 
its chemical properties except as they relate to density 
Bore hole fluid and hole size changes are not reflected in 
the log so long as the instrument maintains adequate con- 
tact with the side of the bore hole. 

Charts are provided to compensate for the presence ot 
mud cake in arriving at true formation density. 


boa 


ER TOOL COMPANY 


a - 
e HOUSTON e Cable Address: MACTOOL 


215 


EDMONTON 








oD 


Es 


* 

ee ad 
Lo 
<a 





Fourteen international guests attended the Houston Nomads’ April dinner meet- 
ing and helped to establish a chapter attendance record for a regular meeting. 
Standing left to right: George H. Ratcliffe, Asiatic Petroleum; H. J. Clarke, British 
Petroleum, London; T. E. Ryland, Stewarts & Lloyds, London; V. N. Sovinsky, 
consulting geologist, Houston; Gabriel de Melo, Drilling & Exploration, Brazil; 
M. Demoustier, Schlumberger, Caracas; Paul M. Severson, Arrow Drilling, Iraq; 
Farrokh Ostovar, and Henry Nikubonyad, National Iranian, Iran. Sitting left to 
right: Jimmie Lloyd, Shell Oil, Maracaibo; Fereydom Afkham, National Iranian, 
Iran; Harold Lester, Texas Gulf Producing Co., and Dr. J. Brian Eby, consulting 
geologist, Houston, the two speakers who discussed the oil situation in Libya; and 
Maurice Piotin, CFPA, Algiers. Guests not shown in the photograph were Jose Men- 
dez, Shell Oil, Maracaibo, and Vinzeno Spezialli and Giovanni Nardelli of Agip, 
Meneraria, Italy. 




















Minimum 


word. 
without charge. 
inch 
All classified 


type: 20 cents per 
Replies forwarded 
$13.50 per column 
consecutive issues 


Regular Classified (undisplayed) set in this size 
tharge $4. Blind box address in our care counts six words. 
Display Classified ads, set in suitably larger type with ruled 
Ten percent discount for two or more insertions of same copy in 


RATES: 


border, 








ads payable in advance. Send copy and checks to: Trading Post Classified Section, World Oil, 
P. O. Box 2608, Houston, Texas 
FOR SALE HELP WANTED 
® Army surplus applicable drilling and pr SALESMAN WANTED 
ijucing. Star 71 repairs 50% off. V-belts ir 


0 Well-established successful firm has open- 
expanding sales department for 
young man looking for an opportunity in 
sales work, Must be college graduate, not 
over 33, in good health, ambitious and not 
ifraid of work. Oil industry experience de- 
sirable. The man we are looking for will be 
trained at home office before moving into 
sales work on basis of salary plus commis- 
Sion incentive and traveling expenses, Our 
own personnel know of this advertisement 
Your reply will be confidential and should 
be sufficiently complete to merit contacting 


ets B-112-$2.00 each, B-173-$2.5 1 
$3.00, postpaid. All material Army inspected 
I unused. Write J Brooke Reed 
Ohio 


ing in an 


essed 


lericktown 





MODERN, ATTRACTIVE 
OFFICE BUILDING 





at 1025 S. Shepherd containing 7500 sq you for an interview. Address Box 200-W, 
it floor space Located across street WORLD OIL, Houston, Texas 
River Oaks and two blocks freeway 


geophysical 





Formerly occupied by com 
Situated on 85,000 sq. ft. of val 
land which also contains shop and 
Ideal for oil 
service lab, shop, etc. 
$350,000 JA 8-5360 or 


Robt. H. Ray, Co. 


P. O. Box 6557, Houston 5, Texas 


pany 
iable 

company, 

Sale 


write 


lab buildings. 


ae @ ers for Thought i 


SOUTHWEST FLORIST 


Bank of The Southwest Bldg. 
Houston, Texas 
CA 5-6603 


Cable Address: 
SOUFLO, Houston, Texas 


company, 
Call 


price 
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Dow’s Cleveland Office 
Occupies New Quarters 


Che Dow Chemical Company's Cleve 
land, Ohio, sales office has recently o« 
cupied new quarters on the eighteenth 
tloor of the recently completed Illumi 
nating Building. 

The office 
colpany’s major 
trial chemicals, plastics, magnesium and 
northern and 


for the 
indus 


markets 
lines, 


services 
product 
agricultural chemicals in 
central Ohio 

In line with 
zation program for 
Cleveland office makes 
functional furnishings and equipment. To 
expedite customer the entire 
work area is built around a communica 
tions center which relays customer orders 
to Dow manufacturing locations through- 
out the country by the Dow private line 
teletype network. 


Dow’s current moderni 
its sales offices, the 
use of modern 


service, 





H. Q. Buck 


J. T. Kenneally 


J. T. Kenneally Named 
New HOMCO President 


J. T. Kenneally, who has been serving 
as executive vice president, was appointed 
president of Houston Oil Field Material 
Company at a recent 
meeting of the stock- 
holders. Hugh Q. 


Buck, who has served 


as HOMCO presi- 
dent since late 1958, 
was named chairman 
of the board. Fred- 
erick W. Richmond 
of New York was 
named chairman of 
the executive com- 





mittee, and C. L 
Roach, vice president 
in charge of domestic 
was elected to the board. All other dire« 

tors were re-elected. 

At the same meeting, service awards 
were presented to A. W. Waddill and 
T. C. Smith, both who have been with 
HOMCO for 30 years. Waddill is vice 
president in charge of public relations 
and special projects, and Smith is direc- 
tor of fishing and cutting tools. 

Other officers elected are: Z. C. Am 
brose, executive vice president; Roach, 
vice president, Domestic Operations; 
Waddill, vice president, Public Relations; 
George E. Justice, vice president, Manu- 
facturing; H. T. Hamm, secretary-treas- 
urer, Controller; James H. Kerr, Jr., as- 


C. L. Roach 


operations, also 


sistant secretary; Lawrence S. Bangser. 
assistant secretary; M. H. Albert, assistant 
secretary; Grace G. Scown, assistant 
treasurer 
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